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CHAT. V 


Or OPERATIONS ON EsSENTIAL O1LS. 


PROCESS I, 


The Reetification of E fential Gus,” 
1 
5 UT into a cucurbit the eſſential oil you pro- 


1 poſe to rectify. Set the cucurbit in a balneum 
& nmariæ; fit to it a head of tin, or of copper tinned, 
| together with its refri geratory; and lute on a re · 
ceiver. Make the water in the bath boil, and keep 
up this degree of heat till nothing more will come 
over. When the diſtillation is finiſhed, you will 
| find in the receiver a reCtifed eſſential oil, which 
will be clearer, thinner, and better ſcented, than be-. 
fore it was thus re-diſtilled ; and in the bottom of 
the cucurbit will, be left a matter of a deeper co- 
lour, more tenac] 15, more reſinous, and of a leſs 


grateful ſ well. 
Vor. III. e OBSER; 
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Eſſential oils, even the pureſt, the beſt prepared, 
and the thinneſt, ſuffer great changes, and are 
are much impaired by.growing-old, they gradually 
turn thick and reſinous; their ſweet, grateful ſcent 
is loſt,” and ſucceeded by a more diſagreeable ſmell, 
ſomewhat like that of turpentine. The cauſe of 
theſe changes is that their. fineſt and moſt volatile 
part, that which contains moſt of the odorous prin- 
ciple, is diſſipated and ſeparated from that which 
contains leaſt of it; which therefore grows thicker, 
and comes ſo much the neaxer to the nature of a 
reſin, as the quantity of acid, that was diſtributed 
through the whole oil before. the diffipation of the 
more volatile part, is, after ſuch diſſipation, united 
and concentrated in the heavieſt part; the acid in 
oils being much leſs volatile than the odorous part, 
to which alone they owe their levity. | 

Hence it appears what precautions are to be uſed, 
for preſerving eſſential oils, as long as poſhble, 
without ſpoiling, They muſt be kept in, a bottle 
perfectly well ſtopped, and always in a cool place, 
becauſe heat quickly diſſipates the volatile parts. 
Some authors direct the bottle to be kept under 

water. | I IIS 
If theſe oils ſhould grow thick and reſinous by 
gage, yet they are not to be thrawn away. We ſhall 
F * .ſhew in the analyſis of balſams and reſins, that 
from theſe thick and even ſolid ſubſtances; eſſential 
oils may be drawn, as thin and as limpid as from 
uns. Eſſential oils thickened by time may, there- 
ore, be treated like balſams, and actually analyzed, 
by ſeparating all the ſubtile odorous matter they 
© — contain from their thick acid parts, For this pur- 
_—_ 1 they need only be diſtilled with a degree oi | 
1 eat juſt ſufficient to elevate the thin odorous parts 
without raiſing the thick matter. FR 
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The reſidue left at the bottom of the veſſel, be. 
auſe it could not rife in diſtillation, is much thickes, + 
ad leſs odorous than the oil was before rectifica- 
ion. The reaſon of this is evident, and follows 


i, rom what hath juſt been ſaid. This remainder” 
E WW ifoives in ſpirit of wine more readily, and. in 
4 reater quantity, than the light oil drawn from i ; 
F becauſe it contains more acid, and becauſe, oils'owe 
of Veir ſolubility in this menſtruum to their acid part 
1. * proved in our memoir on oils already quot- 
1 Wen ve come to treat of reſins, we ſhall en- 
1 quire more particularly what this remainder is, and 
hat principles it yields when analyzed: in this 
os place 1t 1s ſufficient to take notice that though all 
he he oil, of which it made a part, came over at firſt 
d with the heat of boiling water, yet It cannot now 
in Ne raiſed by che ſame degree of heat in diſtillation 1 
-- decauſe it is not now combined with the principle 
f odour which gives the oil its volatility, and be- 
1 auſe it is rendered ſluggiſh by being clogged with 
W 00 great a proportion of acid, £ 


= From what hath been already ſaid it muſt be 
concluded. that eſſential oils ſuffec great diminution, 
by being rectified ; and that in proportion to the 
quantity of refinous matter left behind. All this 
reſinous matter, while combined with a proper 
quantity of the odorous principle of the plant, 
(that is, at the time of its being diſtilled, and a lit- 
tle while after) wis really an eſſential oil: the 
change of its nature therefore is entirely owing to 
its having loſt that principle. 4 
An eſſential oil, though rectified, is (till as apt 
to change and be ſpoiled as before, becauſe it ſtill 
continues to loſe its odorous principle by degrees. 
After ſome time, therefore, it requires a ſecond. 
rectification, which again leſſens its quantity, In 
mort, it is plain that oils will, in a number of years, 
greater ox ſmaller according to their nature, and 
1 Het A 2 mie 
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the manner in which they are kept, be wholly 
2. — and metamorphoſed into a reſmous mat · 
ter, from which no thin oil can be drawn with the 
heat of boiling water and this is a proof of the 
fugacity of that odorous principle, or ſpiritus rector 
of plants, which, when united with their lighteſt 
oil, gives it the character of an eſſential oil. 

This: reſinous matter, to which eſſential oils are 
finally reduced, being ſubjected to repeated diſtilla- 
tions, with a degree of heat fuperiour to that of 
boiling water, is ſtill capable of yielding a certain 

ortion of a thin, limpid, ſweet-ſcented oil, which 
Is as light as an eltential oil; as we obſerved before 
is the caſe with fat oils drawn by exprefiton : but 
the thin oil obtained by this means, though it poſ- 
ſefles almoſt all the properties of an eſſential oil, is 
not for all that a genuine one ; ſeeing it hath not 
the ſame odour with the. plant from which it was 
originally drawn. 
Ef:ntial oils muſt be rectified in the balneum ma- 
riæ, as ordered in the proceſs : for, as ſome of the 
oil touches the ſides of the veſſel in the operation; 
if that veſſel be made hotter than boiling water, the 
thick matter will riſe with the thin oil, which there: 
fore will not be rectified, b 

Rectiſication is of uſe not only for procuring to 
eflential oils the tenuity and levity they may have 
loſt by age, but alſo to ſeparate them from other 
vily matters with which they may be adulterated. 
If, for inſtance, an eſſential oil be not properly diſ- 
tilled ; if, by the addition of too much ſalt, the 
water have acquired a degree of heat greater than 
that of pure boiling water, and if, in confequence 
thereof, ſome of the heavy oil of the plant have 
riſen with the eſſential oil, and mixed therewith, 
the eſſential oil may, by een be ſeparated 
from this heterogeneous oil; which, being heavier 
and incapable of riſing with the heat of pure boil- 


ing water, will remain at the bottom of the "The 
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Thee effect will be the ſame, if your efſeritial/ oil 


Wc falſified with a mixture of any fat oil, as is of* 


en the caſe : for, ſome of them being extremely. 


ear, the vender frequently adds a portion ot fat 
il to encreaſe the quantity, For this purpoſe oil. 


pf ben is generally uſed, 


When an eſſential oil is thus falſihed with-a mix- 
t 


ure of any fat oil. it may be diſcovered by letting 
a few drops of it fall into rectified ſpirit of wine 
which will diſſolve the eſſential oil only, leaving the 


fat oil quite untouched. 


Eſſential oils are ſometimes falſified by mixing 
them with a certain quantity of ſpirit of wine. This 


fraud doth not render their ſmell leſs: fragrant: 


on the contrary, it becomes rather more agree- 
able and quicker, In order to try an oil ſuſpected : 
of being falſified in this manner, drop a little of it 


ato very clear water. . If a milky cloud appear in 


he water, be aſſured the oil is mixed with ſpirit of 
vine: for as this liquor unites more readily with: 
vater than with oil, it quits the oil with which it 
vas mixed to incorporate with the water: mean 


me a good deal of the oil, that was diſſolved by the 
Wpirit of wine, and is now ſeparated from it by the 


intervention of water, neceſſarily remains diſperſed. 


rough this water in very ſmall particles; and + 


ng form the milky cloud produced on this occa- 
An eſſential oil may alſo be adulterated with an- 
other eſſential oil that is much more common, and 
of much leſs value. Thoſe who practiſe this fraud 
generally.employ oil of turpentine for that purpoſe; 
on account of its cheapneſs and tenuity. The cheat - 
is eaſily diſcovered by moiſtening a linen rag with 
the oil ſuppoſed to be thus falfified, and then hold- - 
ing the rag a little before the fire, which preſently - 
diſſipates the odorous part of the falſified oil , This 
ddour, which prevented our diſtinguiſhing that f 
che oil of turpentine, being vaniſhed, the peculiag 
5 , - . _ 
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= ſmell of the turpentine, which is bs more per» 
manent, remains alone; and is fo perceptible that it 
cannot eaſily be miſtaken, 
43 Thoſe, who are much accuſtomed to ſee and ex- 
amine eſſential oils, have ſeldom occaſion to make 
'the experiments here propoſed for diſcovering their 
qualities. A certain degree of thickneſs, partaking 
of unctuoſity, in an eſſential oil, convinces them 
chat it is fallified with a fat oil : on the other hand 
a greater degree of tenuity, together with a quicker 
ſmell, than a pure eſſential oil ought to have, _ 
covers the admixture of ſpirit of wine. Laſtly, a 
one, whoſe ſenſe of ſmelling is not very dull, will 
eaſily diſcover the odour of the oil of turpentine, 
though diſguiſed by that of the effential oil with 
which It is mixed, 
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=. To fire Oils by combining them with biedh 0 concen- 
Nu trated Acids : inflanced in Oil of Turpentine, 


IX together, in a glaſs, equal parts of con- 

centrated oil of vitriol, and highly ſmoking 

| treſh drawn ſpirit of nitre: pour this mixture at 

ſeveral times, but ſuddenly, on three parts of oil 

of turpentine, ſet for that purpoſe in a glaſs baſon. 

By a part here muſt be underſtood a dram at leaſt, 

A moſt violent commotion, accompanied with 

{moke, will immediately be raiſed in the liquors, 

and the whole will take fire in an inſtant, flame, 
and be conſumed. 
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There is not in Chymiſtry a a phenomenon more 
extraordinary, and more ſurpriſing, than the firing 


ok oils by mixing them wich acids. It coyld never 
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Wh ave been ſuſpecked that a; mixture of tio cold li- 


* 

tt Wquors would produce a ſudden, violent, bright, 
and laſting flame, like that we are at preſent con- 
x- adering. Beccher gave notice, in his Phy/ica Sub- 
de race, that highly rectified ſpirit of wine would: 


ve {ct on fire by mixing it with highly concentrated 
oil of vitriol. | 


Afterwards Borrichius, a Daniſh Chymiſt, pub- 


1d liſhed a proceſs for kindling: oil -of turpentine by: 
er mixing it with the nitrous acid, as we find in the 
iſ- philoſophical tranſactions of Copenhagen for 'the 
ny year 1671. Moſt Chymiſts have ſince tried to re- 
ill peat thoſe experiments, and particularly to fire the 


oil of turpentine by mixing it with oil, of vitriob, 


for 1701, that he had fired oil of turpentine by 
mixing it with oil of vitriol. 3123 

To make the experiment ſucceed he requires 
& that the oil of vitriol be dephlegmated as much 


“ as poſſible, and that the oil of turpentine be 


1 


| 7 ** the laſt that comes over in diftillation, which 1s 
n- thick like a fyrop, and of a dark-brown colour; 
ng & for that which is white, and riſes at the begin- 
at ning of the diſtillation, never takes fire.” Theſe 
oil ö are his own words : but no body elſe hath ever ſuc- 
on. Wl ceeded in making the experiment. C17 Vs 
iſt. Tournefort had ſucceeded, a little before Hom- 
ich | berg, in firing, not oil of turpentine indeed, in 
rs, which he always failed, but the oil of ſaflafras, by 
ne, mixing it with an equal quantity of well dephleg- 
W mated ſpirit of nitre. Homberg came afterwards, 
as appears by the memoirs of the academy for, the 
WW year 1702, to fire with ſpirit of nitre the eſſential 
W oils of the aromatic plants of India; and in 1906 
ore Mr. Rouviere fired, with ſpirit of nitre, the empy- 


reumatic oil of guaiacum. While this oil 'of guaia- 


in 
cum is burning, a porous ſpungy body riſes from 
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or ſpirit of nitre ; but to no purpoſe, when they 
made uſe of the oil of vitriol, till Mr. Homberg 
told us, in the memoirs of the academy of ſciences. 
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the midſt of the flame, to the height of * two 
feet above the veſſel. | 
Laſtly, ſeveral years after all theſe diſcoveries, 
Meſfrs. Geoffroy and Hoffman, the one at Paris, 
and the other at Hall | in Sckrony, found a way to fire 
the æthereal oil of turpentine, each by a different 
proceſs: yet agreeing in this, that they both com- 
: bined the vitriolic acid with the nitrous, and with 
this compound acid fired that ætherial eſſential oil, 
Which is one of the thinneſt, and probably for 
that very reaſon, the moſt unfit to produce a flame 
with. acids. 5 ; 
The moſt celebrated ni, as appears 89908 
. this ſhort - account, have employed themſelves in 
4 firing eſſential oils; but nobody attempted the ex- 
| periment on fat oils, It was not fo much as ſuſ- 
j pected that they were: capable of taking -fire - after 
8 this manner, till in 1745 I read before the academy 
a wmemoir on oils, which ! have already mentioned, 
and in which T expreſs myſelf thus: 
II put two ounces and a half of walnut oil in- 
1 6 to the bottom part of a broken retort, having the 
R figure of a cap, or concave hemiſphere ; and 
poured thereon. two ounces of ſmoking ſpirit of 
=. ** nitre, It was ſcarce put in when a conſiderable 
= *<© cbullition aroſe, with a very thick ſmoke. As [ 
« found it continually increaſing, and very faſt 
too, I retired a little, that I might obſerve the e- 
© vent without danger. This caution was not un- 
gnmeceſſary: for immediately the whole mixture 
t blew up as high as the cieling, with a noiſe like 
_ © the diſcharge of a muſket, Nothing was left in 
*. the veſſel but a black matter, which ſtill conti: 
© Aved to boil a little and run over, and at laſt re- 
& mained very rare, \pungys and as full of holes 
as a honeycomb: it's conſiſtence allo was ſuch 
„ that it did not ſtick to my fingers when 1 a 
led it: 
= - * As re Geofry, Who _ found che means 
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PRACTICE OF CHYMISTRY. 9 
of firing the natural balſoms, obſerved in them 
a ſimilar exploſion on that occaſion, it appears 
that my oil was very near taking fire in this ex= * 
periment: which makes me prefume that we 
may at laſt ſucceed in firing fat oils likewiſe, and „ 
conſequently all others; ſeeing theſe have always 4 
been looked upon as the moſt unlikely to pro- 
| duce that phenomenon. I imagine that, to ac- 
compliſh this, nothing more is neceſſary than to 
make uſe of ſufficiently great quantities, and to 


order it ſo that the ſurfaces of the liquors, where 
they come into contact, may be of a large ex- 


m 

in tent. ; . _ 
.. 8 Afterwards, in 1747, Mr. Rouelle read be fore 
ee ſacademy a memoir on the accenſton of oils b; 


cids. That memoir contains a great number of 
urious experiments, and peculiar manual operati- 4 
ns deſcribed very diſtinctly, from which there re- 4 
its a general method of firing without fail, not 
aly eſſential oils, but even any fat oil whatever: 
chat my conjecture, concerning the poſſibility of 
ring theſe latter oilsg mentioned in my above: cit- 

Wd memoir of 1745, is now changed into a certain- 

y. I thall proceed to explain how I conceive theſe 


n - 2 
1 ccenſions are brought about, and endeavour to ac- 1 
F ount for the phenomenon from fuch cauſes as to- 


e ſeem the moſt probable. ET 
A due attention to the phenomena produced by 

ixing oils with acids will enable us, I imagine, to 

Hfcover the natural cauſe why the oils take fire. 

t 1s certain, and demonſtrated by the moſt decifive 

xperiments, that the friction of ' ſeveral bodies 

'ubbing againſt each other produces heat; and that 

hen thoſe bodies are combuſtible, and the heat J 

produced by their friction riſes ty x certain degree, 
hey take fire. This in my opinion, is what bw {= 

pens to oils when. mixed with concentrated acids. 
hen theſe two ſorts of ſubſtances ruſh into union 

with rapidity, as in the experiments under conſider- 
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ation, there muſt neceſſarily be a great friction a- 
mong their parts. This friction produces the heat 
obſerved at the time of their union. 'The more 
concentrated the acids are, with the greater vio- 


lence and- rapidity "do they act upon the oils, and 
the greater is the heat raiſed, If the acids be con- 


centrated to ſuch a degree as to produce, by unit- 


ting with the oils, a heat £qual to that of an ignit- 
ed body, the combuſtible ſubſtances that are expoſ- 


ed to it, which. in this caſe are oils, muſt needs 


take fire and flame. 
The heat produced on chis occaſion is ſo great, 


that, even when the. inflammation doth not take: 
place, if you touch the ſurface of the oil with 
your finger, as ſoon as the acid hath had its effect, 
- you will find it burn you like a live coal. 


Two pieces of wood, rapidly and violently rub- 


bed againſt each other, take fire. What is it that 


is kindled in this caſe ? It can be nothing but their 
oil: for they contain no other combuſtible princi- 


Why doth this oil take fire ? I do not think: 


it poſſible to aſſign any reaſon for it, but the heat 


| produced by the friction, of the pieces of wood con- 
taining the oil. If, when oil is diſperſcd in a body, 
of which it is only one component principle, and 


conſequently mixed with many ſaline, aqueous, 
and earthy parts, that are not inflammable, but, on. 


the contrary, make the oil leſs ſo, the oil neverthe- 


leſs takes fire, and burns when, agitated by a ſuffici- 


ent degree of heat; why ſhall not this very oil, 


when ſeparated from the mixt of which it made a 
part, when united into one diſtinct maſs, and en- 
tirely, or almoſt entirely, freed from the hetero- 


geneous, incombuſtible parts with which it was 
combined, and conſequently now more inflamma- 


ble than before; why, I ſay: ſhall it not take fire, 
when expoſed to a — * of heat equal, or rather 
ſuperiour, to that which, is produced by rubbing 


two pieces of. wood together? 
1 5 - 
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Let us now examine the phenomena produced 
hen dils are fired by acids, all the circumſtances. 
Wa: favour or hinder their accenſion, and ſee if 
ey agree with the explanation here offered, | 
Firſt, no ſort of oil will take fire with any acid 
hatever that is not highly concentrated ; for weak 


it- cids act but ſcebly on oils, and diffolve them flow- + 

. ſo that the friction is neither quick nor violent, 

it nd conſequently produces too faint a heat, far be- A 
ds A 


Wow the degree of ingnition. 

& Sccondly, no inflammation is produced, when 
cids. and oils are mixed in too {mall quantities; 
dut the more acid and oil you mix together, the 
greater is the certainty of ſucceeding ; for the heat 
s exactly in proportion to the friction that produ- 
es it; and the total quantity, or amount, of this 
riction is ſo much the greater, as there are more 


ut articles Pg. againſt each other at the ſame 
e ime. So that if a very ſmall quantity of acid and 
4 il be mixed together, there will be but a very ſmall 
nk 


quantity of friction, and conſequently a very ſmall 
quantity of heat; and in that caſe no inflammati- 
dn. It was with a view to avoid theſe inconveni- 
2nces, and to procure the oppoſite advantages in as 
great a degree as poſſible, that in the paſſage above 
quoted from my memoir of oils, I propoſed mix- 
ng together large doſes of acid and of oil, as one 
df the means by which we might ſucceed 1n the ac- 
enſion of fat oils, | 
Thirdly, the figure of the veſſel, in which the 
wo liquors are mixed together, is not a matter of 
ndifference. A wide ſpreading veſſel, of a large 
liameter with reſpect to the quantity of liquor it is 
o contain, favours the inflammation much more 
than one of a ſmall diameter. Nay, it may not 
ſucceed at all in too narrow a veſſel, though all o- 
ther circumſtances may be properly attended to. 
The reaſon of this is, that the aCtiyity of heat 
produced by friction is not in proportion to the 
Fey ſucceſſive 


* 


r and 6 
n i 


. ccc e IE 


PW 


- 


12 ELEMENTS OF THE 


ſucceſſive, but to the ſimultaneous frictions: for 
the heat actually produced by the frictions of an 
hundred particles, rubbing ſucceſſively againſt each 
other, with intervals ſufficient to let the heat go 
off, almoſt as faſt as it is generated, would be e- 
qual to the friction of a fingle particle only; 
whereas the heat actually produced by the friction 
of the ſãme number of particles, all rubbing againſt 
each other at the ſame inſtant, would be equal to 
the frictions of all the particles taken together, and 
conſequently an hundred times more active than 
the other . This being laid down, is is eaſy to 
conceive how a large veſſel favours the accenſion 
more than a ſmall one. It is certain that two li- 
quors which mutually preſent large ſurfaces to 
each other, at the inſtant of their being mixed to- 
gether, touch each other at one and the ſame time 
in a much greater number of points, than if each 
had but a ſmall ſurface; and conſequently that 
they muſt unite much ſooner, and with greater ra- 
pidity, in the former caſe than in the latter. 

With theſe views, and in order to give the liquors 
this advantageous diſpoſition, I recommended it as 
what would greatly promote the inflammation of 
fat oils, to order the liquors ſo, that, at the mo- 
ment of their mixture, a large ſurface of each 
might come into contact with the other. . 
Fourthly, if we reflect on the experiments hi- 
therto made for kindling oils by acids, we ſhall 


* I believe this propoſition is not ſtrictly true: for it appears to 
me, that, in order to make the heat, produced by the ſimultaneous Wl 
frictions of an hundred partitles, an hundred t'mes more active Wi 
than that produced by the ſucceflive frictions of the ſame number 
of particles, it is neceſſary that the ſimultaneous friftions ſhould act 
all together in one point or center; which is impoſſible, But, as 
the particles that rub againſt each other, in the preſent caſe, are 
very near and contiguous, it is till true that the heat, reſulting 
from their ſimultanebus friftions, is much more active than that 
produced by ſucceſſive frictions only: which is ſufficient for ov! 
preſent purpoſe, N 


caſily 
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or i aſily be convinced that all oils are not equally apt 
Þ o bc fired; and that light, ethereal, very thin, 
ch 


ſſential oils do not produce this R ſo 
eadily and ſo ſurely, as thoſe of the ſame kind 
What are heavy and thick, or at leaſt ſoon grow 
Whick upon being mixed with acids, 


Mr. Homberg ſays poſitively in the above cited 
nit baſſage of his memoir, that he never could ſucceed 
| * In ſetting fire with the acid of vitriol to the white, 
nd Bl: 


echereal oil of turpentine; that is, to the lighteſt 
Which comes over firſt in diſtillation ; but that the 
Wery ſame acid ſet fire to“ that which comes over 
W* laſt in diſtillation, which is thick like a ſyrop, 
and of a dark-brown colour,” „ 
All the experiments by which oils have been 
red, from thoſe of Beccher and Borrichius, down 
Wo thoſe of Geoffroy and Hoffman, were made on 
ee eſſential oils of the aromatic plants of India, 
ich are the heavieſt we know, and on the empy- 
Wumatic oil of guaiacum, which, befides being 
ery ponderous, is alſo very thick. | 

a0rs Now theſe ſingular effects likewiſe agree perfect- 
well with our explanation. It is certain that the 
Warts of a heavy fluid do not yield to any impulſe 
r ſhock, ſo eaſily as thoſe of a lighter fluid; juſt 
the- parts of a thick, viſcous fluid undoubtedly 
eſiſt any attempt to ſeparate them, ſo much the 
ore the nearer the conſiſtence of that fluid is to 
Wolidity, or the further it is removed from the ſtate 
f fluidity, Now, the more reſiſtance the acid 
eets with in ſeparating and dividing the parts of 
ative Wie oil, as it muſt do to diflolve them, the more 
r a onfiderable will be the force and motion with 
But, a hich it muſt neceſſarily act to ſurmount thoſe ob- 
ſe, arc acles; beſides, as experience teaches us that the 
.ſulring enſity and viſcidity of the oils do not, at leaſt to 
Wile, diminiſh the quickneſs and activity which the 
We'd exerts in uniting with them; the greater there - 
Pre muſt be the collifions, frictions, and heat pro- 

Vox. III. „ duced; 
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duced: and this plainly ſhews why heavy, thick 
oils take fire, in this caſe, more readily than thoſe 
which are fluid and light. + = 
It may here be objected that fat oils, which are 
thicker and heavier than the light eſſential oils, 
take fire nevertheleſs with greater difficulty, This 
ob jection eaſily anſwered, by ob{crving that when 
We ſay acids fire heavy thick oils with more eaſe 
than thin light oils, this poſition muſt be reſtricted 
to oils of the ſame kind, on which acids have an 
equal, or nearly equal, action; that is, to ſuch 
oils as differ from each other in no other reſpect 
but their thickneſs and weight. 
For example, Mr. Homberg, who could by no 
means ſet fire, with oil of vitriol, to the oil that 
riſes firſt in the diſtillation of turpentine, found 
that the ſame acid would fire the oil that comes 
. laſt over: and therefore it is reaſonable to attri- 
bute his ſucceſs, in firing this laſt oil, to its being 
_ thicker and heavier than the former; ſecing theſe 
two oils are in other reſpects of the ſame nature; 
that acids have an equal action on both; and that 
they differ from each other only in the qualities 
ſpecified above. 3 
But it is evident, that, if the oils compared to- 
gether be of different kinds, and differ from each] 
other, not only in weight and thickneſs, but alſo 
by containing different principles, or, at leaſt, the 
ſame principles combined differently, and in diffe- 
rent proportions, the action of any acid on thoſe 
oils muſt alſo be different; and that regard muſt 
be had thereto in determining their degrees of in- 
flammability. | 
Nov all this is applicable to fat oils, when com: 
pared with light effential oils, in point of inflan- 
mability. If all theſe oils were of the ſame nature, 
and difterec from each other in weight and thick- 
neſs only, the objection drawn from fat oils, 
which though thicker than eſſential oils do not 


take 
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re fire ſo cafily, would be a very good one, and 
fact would be againft our reaſoning. But this 
far from being the caſe : the properties, as well 
A the analyſis, of fat oils ſhew their nature to be. 
cry different from that of eſſential oils ; - that there 
more water in their compoſition ; and that they 
re full of a mucilaginous or gummy principle, 
nich muſt greatly obſtruct their inflammability, 
nd the action of acids upon them. 

None of the effects therefore, that attend the 


f firing of oils with acids, is repugnant to our way of | 
4 accounting for the phenomenon, which is one of 8. 
Ihc moſt beautiful in all natural philoſophy. To 
: 


onclude this important ſubje&t, nothing now re- 
ains but to confider the effects produced by the 
itriolic acid in theſe accenſions. 
This acid, though of a ſtronger nature, and 
apable of being more highly concentrated than 
oe nirous acid, ſeems however leſs qualified to 
produce a flame with oils. Indeed Mr. Homberg 
red oil of turpentine by mixing it with oil of vi- 
Priol: but I do not know that the experiment hath 
ucceeded with any other chymiſt; on the contra- 
Wy, moſt of thoſe who have tried it affirm that 
hey never could fire any oil with that acid alone. 
Oi are probably in the ſame caſe as metallic ſub- 
tances, with regard to theſe two acids. We know 
What the nitrous acid diſſolves thoſe ſubſtances with * 


# 


— 


the Nraſtly more activity and violence than the vitriolic « - 
iffe· acid exerts upon them; which may depend ei- 

z0ſe ther on the diſpoſition and configuration of their 
auſt parts, or on the portion of phlogiſton which, ac- 


Weording to the opinion of moſt chymiſts, is united 

with the nitrous acid, is its peculiar characteriſtic, 

Dand the cauſe of the great vivacity with which it 
difſolves almoſt all matters that contain the Phlo- 


ure, giſton. 
1 1 | ſay almoſt all matte's that contain the phlogiſ- 
yo ton ; becauſe there are ſome ſubſtances that con- 
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tain a great deal thereof, and yet are not at all act · 
ed on by the pure nitrous acid. Theſe ſubſtances 
are matters perfectly charred: that is, ſuch as are 
capable of enduring the greateſt violence of fire in 
. cloſe veſſels, without yielding a fingle atom of oil; 

that burn almoft quite away, yet only grow red- 
hot without flaming ; or at leaſt produce but a ve- 
cy ſmall, flight flame, from which it is impoſſible 
0 obtain the leaſt particle of ſoot or fuliginoſity; 
aa word, that contain an inflammable matter, 
but ſuch as is fit to be an ingredient in the compo- 
ſition of metallic ſubſtances, to which the peculiar 
title of the phlogiſton is appropriated, 

I ſay then that, if the nitrous acid be poured on 
a mere coal, perfectly charred, it is impoſlible for 
the acid, be it ever ſo highly eee to ſet 
che coal on fire, though heated before to the great- 
eſt degree that it can poſſibly admit of without Wl 
kindling ; and, which is ſtill more remarkable, if 
a live coal be plunged into the moſt highly ſmok- Wl 
ing ſpirit of nitre, it will be extinguiſhed as if dipt 
in pure water, 

But to return to the vitriolic acid: it is ſingular 
enough that this acid, which attacks oils with leſs 
activity, and for that reaſon ſeems leſs fit to ſet 
them on fire, than the nitrous acid, yet greatly 
promotes their accenſion, when mixed with that 
very acid, This may be owing to its rendering the 
oils with which it mixes heavier and thicker ; or 
elſe, as Mr. Rouelle conjectures with great proba- 
bility, being more conceutrated than the nitrous 
acid, and having a greater affinity with water, it 
dephlegmates the other, and thereby increaſes its 
activity; or laſtly, this may ariſe from ſome other 
cauſe yet unknown to us, and perhaps from that 
by which the acids of nitre and of - fea-falt, which, 
when ſeparate and perfectly pure, can neither of 
chem diſolve gold, are enabled, when combined 

| together, 
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gecher, to make a perfect ſolution of that me- 
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PROCESS II. 

: To combine Eſſential ils with Mineral Sulphur. Bal 
um of Sulphur, This compoſition decompounded, by 
UT into a matraſs one part of flowers of ſul- 

phur; pour on them ſix parts of the eſſential 


il of turpentine, for inſtance; ſet the matraſs in 
ſand- bath, and heat it gradually till the oil boil. 


Wolve in the oil. When it hath boiled in this man- 


eat- lire, and let the liquor cool. A great deal of the 
out ulphur that was diſſolved therein will ſeparate : 
if rom it as it cools, and fall to the bottom of the 
ok-eeſſel in the form of needles, much like a - ſalt + 
dipt hooting in water. 


alar che ſulphur that lies at the bottom of the veſſel: to- 
l-(s that ſulphur put freſh oil of turpentine, and pro- 
ſor Nceed as before: the ſulphur will again diſappear, 
atly and be diſſolved in the oil: but when the mixture 


is cold, you will find new eryſtals of ſulphur depo- 


the fitted at the bottom. Decant once more this oil : 
or from the cryſtals, and pour on freſh oil to diſſolve 
oba - chem: continue the ſame method, and you will 
rous BW {iod that about ſixteen parts of eſſential oil are re- 
„ quired to keep one part of ſulphur diſſolved when 
its cold. This combination is called Balſamum Sul- - 
ther urig Terebintbinatum, if made with oil of turpen- 
that tine ; Aniſatum if with oil of aniſe-ſeeds; and fo + 
lich, Wl of others, | gat 3 
r ol x = 7 OB S ER. 
ined | „ * 


he ſulphur, which at firſt lay at the bottom of 
the matraſs, will begin to melt, and appear to diſ- 


err for about an hour, take the matraſs from the 


When the liquor is perfectly cold, decant it from 
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OBSERVATIONS. 
Eſſential oils do not diſſolve ſulphur, in ſuch 
quant ies, and with ſo much eaſe, as fat oils do. 
It was ſhewn above that a fat oil is capable of keep- 
ing a conſiderable. quantity of ſulphur in ſolution ; 
whereas no leſs than ſixteen parts of effential oil 
are required to diſſolve one part only of ſulphur, 
as In this proceſs. . 
The property which ſulphur hath of ſeparating, 
in part, from the eſſential oil in which it is diffoly- 
ed, and falling to the bottom of the veſſel in the 
form of cryſtals, as the oil cools, proves that it is 
a kind a neutral falt, which, being inſoluble in wa- 
ter becauſe of the great quantity of inflammable 
matter that ſerves it for a baſis, is not to be diſſolv- 
ed but by ſubſtances that actually contain them- 
ſelves a great deal of inflammable matter ; ſuch as 
oils and metallic ſubſtances. . 
Though the latter are almoſt always ſolid, it ne- 
vertheleſs unites with ſeveral of them into regular 
forms, reſembling ſaline cryſtals in every thing but 
pellucidity; as appears, for example, in ſeveral 
pyrites, antimony, and ſome other ſulphureous 
minerals. But when it is diſſolved in oils, eſpeci · 
ally in ſuch as are capable of 1 but a ſmall 
quantity thereof in ſolution, and conſequently drop 
a good deal of it as they cool, it is preciſely in the 
caſe of one of thoſe ſalts whereof hot water diſ- 
ſolves more than cold; that is, the oil, that is ſatu- 
rated with as much ſulphur as it can poſſibly take 
up when hoiling hot, lets ſome part thereof preci- 
pitate as it cools ; while the ſulphur thus ſeparated 
from the oil unites into little glebes of a regular 
figure, and actually chryſtallizes; in the ſame man- 
ner as nitre, when boiling water hath diflolved as 
much thereof as it can poſſibly take up, partly ſe- 
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PRACTICE OF CHY MIS TRT. 19 
arates from it when it cools, and falls to the bot- 
om of the veſſel in ſmall cryſtalline molecule, of 

e form peculiar to that falt, ' © _. 
Mr. Homberg made ſome very curious experi- 
ents on this combination of ſulphur with an eſ- 
WE tial oil. In the memoirs of the academy he 
ives the following analyſis thereof. 

« Put your ſulphur diſſolved by oil of turpen- 
tine into a pretty large retort, becauſe the matter 
puffs up towards the end, and diſtill with a very 
gentle heat for twelve or fifteen days and nights. 
There will come over about two thirds of the 


' 


4 #- 2 
R 
rn 


> quantity of a colourleſs oil of turpentine, and at 
ne the ſame time a pretty canſiderable quantity of a 
is whitiſh ponderous water, as acid as good ſpirit 


of vitriol After this the drops of oil that 
come off will begin to be wh, Then change 
your receiver, and increaſe ' the fire gradually; 
and in ſeven or eight hours time, with a very 
great heat, force off all that will riſe, uſmg a 
glaſs retort for your recipient! At laſt, moſt of 
the oil will come over into the receiver very 
thick and high-coloured, ſtill accompanied with 
a whitiſh and very acid water. In the retort. 
will be left a black caput mortuum, ſpungy, or 
foliated, ſhining and inſfipid. . , ., This caput 
mortuum neither grows white, nor flames, nor 
* waſtes conſiderably in a ſtrong fire. | I 
“ The matter that comes over into the receiver 
muſt be diſtilled again, with a very gentle heat 
continued for ſeveral days and nights, in order 
to ſeparate once more the colourleſs oil and the 


u- 

ke remaining acid water, till the oil begin to come 
ei- off red. Then take the retort from the fire, and 
ed on the black gummy matter left in it pour good 
ar * ſpirit of wine; mix the whole well together, and 


* diſtill with a very gentle heat. When this ſpirit. 
* of wine is come off, pour ſome freſh on the 
+ black gum left in the retort, and diſtill as before. 
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de Repe at this till the ſpirit of wine ceaſe to have 4 

& bad | ſenell 40x Ty 
There is great reaſon to [= > WH thai, b y the v u- 

nion which the ſulphur contracts with the oil, the 

coheſion of the —_ and the phlogiſton, which 
conſtitute that mineral, is conſiderably weakened ; 

and that this is what occaſions the decompoſition 
of the ſulphur ſo manifeſt in M. Homberg's ana- 
lyfis. The inflammable matter of the ſulphur is 
ſo incorporated with that of the oil in the ſolution, 
that they form together one homogeneous whole; 
by which means the acid of the ſulphur, which is 
of courſe diſperſed through the whole liquor, is 
not now combined with the phlogiſton, as it was 
in the ſulphur before it was blended with the oil; 

that is, with the pure phlogiſton; but with that 

' phlogiſton which conſtitutes the oily mixture, Or, 

which is the ſame thing, with aCtual oil, And 

this is the reaſon that a compoſition of oil and ſul- 
phur yields, in diſtillation, nearly the ſame princi- 
ples that a combination of the ſame oil with the 
vitriolic acid would yield. 

We have already ſeen, ' under the head of fat 
oils, that when oils are combined with acids, if 
this combination be again decompounded by diſtil-Wl 
lation. thoſe two ſubſtances cannot be obtained in 
their original ſtate ; but that they are changed and 
partly decompoſed. [he calc is the fame in the 
experiment before us. We firit get, by diſtillation, 
a pretty conſiderable quantity of oil of turpentine, 


7 : ” Y 2 


Ae ſeems to have ſuffered no change at all, 'ThisM 6 
firſt oil is that which the action ot fire ſeparate... 
from the acid; and this it effects with ſo much thei <>! 
more eaſe that, a great quantity thereof having 


been necefll irily uſed to diflolve a little ſulphur, 
greatly exceeds the quantity of acid in the mixture, 
and that the diſtillation is ordered to be made with 
a very weak degree of heat : for M. Homberg ſays 

it ought to be continued twelve or fifteen days go 

| nig KT 
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hs aue heat, is the moſt effectual means of ſeparate 
che g oils, eſpecially light eſſential oils, from acids; 
ich cauſe theſe oils riſe in diſtillation with, very little 


d; Neat; whereas the acids, being much more ponde- 


ion 4 Dus, require a great deal more, f | | 
Tue oil that riſes firſt in diftillation appears in- 


ſed in the mixture: but the quantity is much 


on much 
de aller: firſt, becauſe ſome part of. it, being com- 
n is ined with the acid of the ſulphur, is thereby ren- 

is cred thick and heavy, which hinders it from ri- 


ad is the reaſon that it cannot be elevated without 


hat much ſtronger degree of fire. It is this part that 
or, terward comes over in the form of a red liquor 
\ nd von encreaſing the fire. 

{ul- The ſecond cauſe why the quantity of oil is leſ- 
nci. ned is, that part of it is decompoſed in the ope- 


4 ation, This decompoſed part of the oil furniſhes 
at conſiderable quantity of water which aſcends at 


fat ie ſame time with the oil, or a little after it, and 
irres for a vehicle to the acid that rifes with it in 
stil is firſt diſtillation ; which acid, though pretty 
| in Wrong, is now much more Ioaded with water than 
and hen it was an ingredient in the combination of 
the Iphur. This acid water. is of a milky white co- 
ion, ur, becauſe many oily particles are ſufpended and 
ine, iffuſſed in it, but not perfectly diſſolved. 3 
Tn The caput mortuum that is left in the retort, af- 


r all the red thick oil is driven up by a very firong 


ate | 
the egree of fire, is a fort of charred matter, conſift- 
ving Ws of ſome of the earth of the ſulphur, and of 
s he decompoſed oil, united with a phlogiſton, 


hich is probably furniſhed by both theſe ſubſtan- 
es. This matter contains alſo a little acid fixed 
vith it. This acid re- produces ſulphur, or at leaſt 
becomes fulphureous, and flies off in vapours, 
rhen the coal is urged by a violent forge-heat : * 

| Mr, 
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ights. No this manner of diſtilling, with a verx 


eed to be the ſame with that which was originally 


ng in this firſt diſtillation with a very gentle heat, 
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Mr. Homberg obſerved that by this means it exhal. 
ed an odour of ſulphur, and loſt in weight. _ 
This charred matter is of a ſingular nature: 
for, by being expoſed to a forge-heat, and even il 
to the heat in the focus of a burning glaſs, it 
ſeemed to ſuffer no other change than ſome loſs of 
weight, occaſioned by the evaporation. of the acid 
effluvia carried off by the heat; for it ſtill retained 
its black colour, and was neither conſumed nor vi- 
trified. In order to melt it, Mr. Homberg was 
forced to mix it with borax. Tbis ſalt converted 
it into a glaſs of a dark-grey colour: and, as there? 
appeared a little verdegris on the ſurface of this 
glaſs after keeping it in a moiſt place, he thereby 
ound that the ſulphur he had uſed contained a lit- 
tle copper. =_ 
We know that the earth of copper is refractory, 
and that it communicates a dark colour to matters 
vitrified along with it: and perhaps it was the? 
cauſe why the fixed matter in queſtion retained- its 
blackiſh colour ſo obſtinately. notwithſtanding the 
phlogiſton that muſt have been in it at firſt was, in 
all probability, conſumed by the violent ignitions it 
underwent, 
As to the thick oily matter, called gummy by 
Mr. Homberg, from which he directs ſpirit of 


wine to be repeatedly diſtilled, till it ceaſe to have 0 
a diſagreeable ſmell, there is great reaſon for think-W az 
ing it to be, as we ſaid before, a portion of the oil Hou 
which the acid hath rendered thick and heavy.] 
The ſpirit of wine diſſolves and carries up the molt 
acid part, which always hath a diſagreeable ſmell. I 
Mr. Homberg ſays that the part remaining F 
<« after this, which he calls the. Gum of common ſul 1s 
* 2hur, hath a pleaſant balſamic odour; that iich 
partly diſſolves in ſpirit of wine, a hard reſinou re 


& matter being left, which will not diſſolve, either 
* in ſpirit of wine, or in the ſtrongeſt lixivium. 
Of conſequence therefore it is neither a reſinous 
6 matter, 
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zatter, nor A ſulphur ; yet it diſſolves perfectly 
in diſtilled oils.” What then is this ſingular 
BE ? It is certainly a ſubject for yery curious en- 
iries. In general, Mr. Homberg's whole pro- 
4 fs is full of intereſting facts, and well deſerves to 
repeated, carried further, and carefully attend 
to. 
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7 combine Eſſential Oils with Fixed Alals. 
Startey's Soap. 


AAKE falt of tartar, or any other alkali, tho» 
roughly calcined. Heat it in a crucible till 
i 2 red, and in that condition throw it into a hot 
q on mortar : rub it quickly with a very hot iron 
cle; and as ſoon as it is powdered pour on it, 
ade by little, nearly an equal quantity of oil of 
Wrpcntine, The oil will enter into the ſalt, and 
nite intimately with it, fo as to form a hard paſte. 
ontinue rubbing this compoſition with the peſtle, 
order to compleat the union of the two ſubſtan- 
es; and, as your oil of turpentine diſappears, add 
ore, which will unite in the ſame manner, and 
ve a ſofter conſiſtence to the ſoapy maſs, You 
ay add ſtill more oil, according to the conſiſtence 
you intend to give you ſoap. 


* 
*. 


* 
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Eſſential oils do not unite near ſo eaſily as fat 
ils with alkalis. For this reaſon, to make a ſoap 
1th an eſſential oil, we muſt take a method dif- 
rent from that uſed in common ſoaperies. For if 
In eſſential oil be ſubſtituted for the fat oil, in the 
| rdinary way of making ſoap, far from combining 


ith the alkaline lixivium, though ever "10 ſtrong, 
it 
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it will be wholly diſſipated and vaniſh ; ſo that, af. 
ter boiling ſome time, you will find nothing but 
the lye juſt as when firſt put in, only a little more 
concentrated. 3 : 1 
The water, in which the alkali is diſſolved when 
in the form of a lye, is the principal thing that 
hinders the ſalt from uniting with the eſſential oil, 
Water is ſuch an enemy to this union, that, if the 
alkali be ever ſo little moiſt, the operation will not 
ſucceed; even though all the other precautions 
mentioned in the proceſs ſhould be exactly obſerv- 
ed. 5 FN 
In order therefore to free the alkali from all hu- 
midity, it is neceflary to begin with making it red- 
hot ; and then, that this ſalt, which is very greedy 
of moiſture, may not imbibe any from the air, be- 
fore it be mixed with the eflential oil, it muſt not 
be ſuffered to cool; but the mixture muſt be made 
in a hot veſſel, as ſoon as the ſalt is reduced to 
powder, When every particle of the ſalt is once 
covered with oil, you need not fear its attracting 
any moiſture, at leaſt very quickly, becauſe the oil 
oppoles its admiſſion, | 1 
- Starkey, the firſt chymiſt who found the means 
of making ſoap with an eſſential oil, and by whole 
name this kind of ſoap is therefore called, made 
uſe of a much more tedious method than that pro- 
poſed in our proceſs. He began with mixing a ve-if 
ry ſmall quantity of oil with his ſalt, and waited 
till all the oil united therewith of its own accord, 
ſo as to diſappear entirely, before he added am 
more; and thus protracted his operation exceed . 
ingly, though in the main it was the ſame with 
ours. The method here propoſed is more _expedr 
tious, and was invented by Dr. Geoffroy 
Starkey's ſoap diſſolves in water much as com- 
mon ſoap does without any ſeparation of the oil: 
and by this mark it is known to be well made. 1: ſoy 
may alſo be decompounded, either by diſtillation, Wi \ 
| FTE 
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] r by mixing it with an acid: | and. its decompoſiti- 
a, in either of thefe ways, is attended with near- 
y the ſame phenomena. as the decompoſition of 


ocmon ſoap. * 
7 N 9 ; 
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SHA N. 
Dru SUBSTANCES OBTAINED FROM VEGE- 


TABLES BY MEANS OF A GRADUATED HEAT, 
FROM THAT OF BOILING WATER, TO THE 


a” STRONGEST THAT CAN BE APPLIED ro 
© THEM IN CLOSE VESSELS. >| SY 
dy | ; — Fa 

be · — SOLE a e | 75 dere 
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d to I o analyze Vegetable Subſtances that yield neither a 
once Fat nor an Efſential Oil, Inflanced in Guaiacum- 
Hood. | | 


I AKE thin, ſhavings of guaiacum-wood, and 
cans put them into a glaſs or ſtone retort, leaving - ,* 
hole ne half thereof empty. Set your retort in a rever- 
erating furnace, and lute on a large glaſs receiver 
Pro- having a ſmall hole drilled in it; ſuch as is uſed 
a vc or diſtilling the mineral acids. Put a live coal or 
Vo in the furnace, to warm che veſſels gently and 

cord, 4 lowly, | | - : oy 43 - -* 
| 41) Wich a degree of heat below that of boiling wa- 
ceed· er, you will {ce drops of a clear inſipid phlegm fall 

\ to the receiver, If you raiſe the fare a little, this 
ped Water will become flightly-acid, and begin to have 
angent ſmell. With a degree of fire ſomewhat . 
com roger, a water will continue to riſe which will 
e {till more acid, ſmell ſtronger, ad become yel- 
ug eich. When the heat comes to exceed that of 
ation, Vol. III. o ©: +0 RE 


* 


aw 


26 ELEMENTS OF THE 


boiling water, the phlegm that riſes will be very 
acid, high coloured, have a ſtrong pungent ſmell, 
like that of matters long ſmoaked with wood in ai 
chimney, and will be accompanied with a red, light 
Oil, that will float on the liquor in the receiver. 
And now it is neceſſary that the operation be car. 
Tied on very cautiouſly, and vent frequently given 
to the rarefied air by opening the ſmall hole in the 
receiver; ſuch an incredible quantity thereof ruſhing 
out of the wood, with this degree of heat, as may 
burſt the veſſels to pieces, if not diſcharged fron 
time to time, | MN | P 
When this red, light oil is come over, and thei 

air ceaſes to ruſh out with impetuoſity, raiſe your 
fire gradually, till the retort begin to redden. The 
receiver will be filled with denke vapours; and to- 
gether with the watery liquor, which will then be 

. extremely acid, there will riſe a black, thick, pon - 
Yerous cil, which will fall to the bottom of the re- 
ceiver, and lye under the liquor. 1 
Then give the utmoſt degree of heat; that is 
the greateſt your furnace will allow, and your vel-Wil 

= ſels bear. With this exceſſive heat a little more 
oil will riſe, which will be very ponderous, as thick 
and black as pitch; and the veſſels will continue 
full of vapours that will not condenſe. 1 
At laſt, when you have kept the retort exceed 

ing red for a long time in this extremity of heat, {oi 
that it begins to melt, if it be of glaſs, and you per- 
ceive nothing more come over, let the fire go out 
and the veſſel cool. Then take off your receiver: 
from the black oil at bottom decant the acid liquor 
with the red oil floating on it, and pour them boil 
into a glaſs funnel, lined with brown filtering, paper 
and placed over a bottle. The acid liquor will pak 
through the filter into the bottle, and the oil will 

be left behind, which muſt be kept by itſelf in 1M 
-* ſeparate bottle, Laſtly, into another funnel, pre: 
| pared as the former, pour the thick oil remaioin 

£1 Io ks; N 
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ich a little of the acid liquor at the bottom of the 
eceiver. This liquor will filter off in the ſame 
anner, and thus be ſeparated from the heavy oil. 
In the retort you will find your guaiacum:ſhav- 
gs, not in the leaſt altered as to their figure, but 
ight, friable, very black, ſcentleſs, and taſtelcſs, 
aſily taking fire, and conſuming without flame or 
Wmoke ; in ſhort you will find them charred to a 
eerfect coal. 8 1 > | 


OBSERVATIONS: 


= Hitherto we have examined the ſubſtances that 
Wnmay be obtained from vegetables, either without 
he help of fire, or with a degree of heat not exceed-- 
ing that of boiling water. The analyſis of plants 
an be carried no further without a greater degree 
df heat: for, when the principle of odour, and 
he eſſential oil of an aromatic plant, are wholly 
xtracted by the preceding proceii-s, if the diſtit- 
lation be afterward continued without increaſing the” 
heat, nothing more will be obtained but a little 
acid; which will ſoon ceaſe, as a ſmall part enly + 
of the quantity contained in the plant will be eleva- 
ted; the reſt being either too ponderous, or too 
much entangled with the other principles of the 
body, to riſe with ſo ſmall a degree of heat. 
In order therefore to carry on.the decompoſition 
of a plant, from which you have, by the methods 
before propoſed, extracted all the principles it is. 
capable of yielding when ſo treated; or, which 
comes to the ſame thing, in order to analyze a ve-- 
getable matter, which affords neither an expreſſed * 
nor an eflential oil, it muſt be diſtilled in a retort 
with a naked fire, as directed in the proceſs, and 
be made to- undergo all the degrees of heat ſueceſ- 
fively, from that of boiling water, to the higheſt-* 
that can be raiſed in a reverberating furnace. 
A heat inferiour to that of boiling water, with _ 
; 96 25 C 2. which-. - } 
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which we muſt begin in order to warm the veſſſel 
gradually, brings nothing over, as hath been ſaid, 
but an inſipid water, deſtitute of all acidity. By 
inereaſing it nearly to the degree of boiling water, 
the diſtilled water comes to be lightly acid. 

\ When the heat is made a little ſtronger than that 
which is neceſſary for the elevation of an eſſential 
oil, the acidity of the water that comes off is much 
more conſiderable, It hath now both colour and 
ſmell, and there riſes with it a red, light oil, that 

0 floats on the liquor in the receiver. This is not an 
vw eflential oil; it hath none of the odour of the 
plant, - Though ſo light as to float on water, yet 
it will not riſe with the degree of heat that raiſes 
effential oils ; even thoſe that much ſurpaſs it in 
gravity, and will not {wim on water as this does, 
This proves that the eaſe or diff. ulty, with which 
a particular degree of heat raiſes any ſubſtance in 
diſtillation, doth not depend altogether on its gra- 
vity : its dilatability, or the volatile nature of the 
matters, with which it is ſo cloſely united as not to 
be ſeparated from them by diſtillation, may pro- 
bably contribute greatly to produce this effect. 
Id is very ſurpriſing that a ſubſtance fo hard, fo 
compact, lo dry, in appearance, as guaiacum-wood, 
ſhould yield ſuch a large quantity of water by diſtil- 
lation; and it is equally ſo that it ſhould ditcharge 
{0 much air, and with ſo much impetuoſity, as no- 
thing but experience could render, credible, ' We 
have, in the proceſs, directed the precautions to be 
taken when this air, from being prodigiouſly con- 
denſed in the body of which it made a part, is ſet 
at large, ruſhes out of confinement, and expands 
with all its natural elaſticity. From this air ariſes 
the greateſt danger attending the operation. - 

It hath been remarked that the heavieſt and moſt 

compact woods yield the moſt air in diſtillation ? 
and accordingly guaiacum-wood, which we have 
choſen for an inſtance, as excceding almoſt . on 
8-7-5 + | tners 
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ty of air when analyzed. a 
The thick, burnt, empyreumatic. oil, that comes 


Wo account, probably, of the great quantity of .a- 


Ind it is by being freed from ſome of that acid in 
iſtillation, that they always acquire a greater de- 


ature ſoever they be. 


hen diſtilled in cloſe veſſels, with a graduated heat, 
rom that of builing water, to that which converts 


e carried much farther, and made more perfcEt;+- 
None of the principles obtained by this analyſis 
Ire pure, ſimple, and thoroughly ſeparated from 
he reſt. They are {till in ſome meaſure blended all 


equires a ſecond and more accurate analyſis, to re- 
much pains. 
A great deal of the nal of the plant remains, 


obtained; which we have reaſon to think differ no 
otherwiſe from one another, than as there is more 


he mixt to a perfect coal; viz. phlegm, an acid, 
light oil, much air, and a thick oil. But this 
alyſi; is far from being a complete one: it may 
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ers in hardneſs and weight, diſcharges a vaſt raged 


"— 


ver laſt in this diſtillation, is heavier than water; 


id with which it is replete. The two kinds of oil 
btained in this analyſis may be rectified, by diſtil- 
Wing them a ſecond time, or rather ſeveral times; 
Wy which means they will become lighter and more 
WE uid, as we have ſeen happen to fat and eſſential 
ils. In general, all thick, heavy oils conſtantly 
oc theſe qualities to an 7 united with them; 


WL rcc of lightneſs and fluidity from that operation, - 
Jo theſe laws all vegetable vils are ſubject, of what 


The analyfis of a vegetable coding exhibited - 
bove, ſhews what may be obtained from them, - 


ogether :, their ſeparation is but begun; and each 
Wuce it to the greateſt degree of purity of which it 
capable. The oil and che acid chiefly merit ſo 


is was ſaid, combined with the two forts of oil here 


or leſs acid united with each. The beſt way of 
treeing thele oils from their redundant acid is to 


C 3 diſtill | 


than hath yet been done. 


wr 7 enn 1 
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diſtill them frequently from alkalis hand aa 
Some of our beſt Chymiſts have taken this pains 
with ſeveral ſorts of oils; 3. but the method might be 
ſtil! extended, and: the operation carried further 


The acid is in the ſame circumſtances nearly as 
the oil. The firſt that riſes is mortified with much 
water, to which it owes a good deal of its volatility, 
'That which comes over laſt is much more concen- 
trated, and conſequently heavier ; yet it is ſtill, very 
aqueous, It might be freed in a great meaſure 
from this adventitious water, and ſo rendered much 
ſtronger; which would give us a better opportuni. 
ty to diſcover its nature and properties, of which 
we know but very little. 
Water is not the only heterogeneous ſubſtance 
that diſguiles the vegetable acid: a pretty confide- 
rable quantity of the oil of the plant is alſo com. 
bined with it, and contaminates its purity, The 
proof of this is, that, when theſe acids are kept, 
in the ſame condition in which they firſt come over, 
for any length of time, in a glaſs veſſel, they gra. 
dually depoſite, on the bottom and ſides of the vel: 
ſel, an oily incruſtation, which grows thicker and 
thicker the longer it ſtands and, as this oily mat 
ter ſeparates from it, the acid liquor We li 
unctuous and ſaponaceous. | 
A very good way to ſeparate this oil more ci 
fectually from the acid is to combine the who 
with ablorbents; and abſtract the oil again by diſt 
lation. By this means a very ſenſible quantity of oil 
may be ſeparated that was not perceived before, Oi 
this occaſion it is proper to remark that the oi 
thus united with the vegetable acid is perfectly dif 
ſolved by it; feeing it is. thereby rendered miſcible 
wich water, fo that it doth not, like alkaline ſoaps 
in the leaſt obſcure its limpidity, or gave it a milk) 
caſt: for theſe aqueous, oily acids are very tra 
Parent ; eſpecially en "hey have ſtood for ſome 
time. 3 The 


dab. 
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its. The air, that is diſcharged with impetuoſity in 
ins he operation, and muſt be let out, is loaded with 
be many particles of acid and oil reduced to vapours, 
her hich it carries off; and by this means the quanti- 


Hof the principles extracted from the mixt cannot 
Wc accurately determined: nor are the vapours, of 


uch hich the veſſels remain full after the operation, 
ity, ny other than particles of acid and oil, which the 
en- riolence of the fire hath rarefied exceedingly, and 


yhich do not cafily condenſe, 


If we diſtill in this manner a vegetable aromatic 
uch ſubſtance, which of courſe contains an effential 
uni- oil, provided it hath not been previouſly extracted 


by the appropriated proceſs, this eſſential oil will 
Wriſc firſt, as ſoon as the diſtilling veſſel acquires the 
Wheat of boiling water: but its ſcent will not be near 
Iſo {weet or grateful, as if it were diſtilled in the 
manner before directed as propereſt for it. On the- 
Wcontrary, it will have an empyreumatic ſmell: be- 
Wcaulc in this way it is impoſſible to avoid ſcorching, 
and half burning ſome of the matter diſtilled ; eſ- 
opecially that part of it which touches the ſides of the 


ra 

del Wretort, Moreover, the very ſame equable degree 
and of heat can hardly be kept up with a naked tire. 
mat The eſſential oil therefore, though it riſes firſt, will 

s lei not be pure, but contaminated with a mixture of 


W the empyrenmatic oil that firſt comes over, and will 
be confounded therewith. | 1 
If a ſubſtance abounding with fat oil, that hath 


not been expreſſed from it, be diſtilled according to 


of oi the preſent proceſs, it will yield no fat oil by diſtil- 

lat.on ; but only much more of the firſt clear oil, 
e oi and of the ſecond thick oil, than if all the fat oil 
di. it would have afforded had been firſt drawn off by 
iſeibe expreſſion: tor as the fat oil will not riſe in diſtil- 
ſoaps lation, without a degree of heat greater than that 


milk of boiling water, neither can it endure ſuth a de- 
gree of heat without changing its nature, without 
ſome loüng that mildneſs, and, in a great meaſure, that 
1 unctuoſity 
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unctuoſity which is natural to it. It will therefore 
be confounded with the other empyreumatic dil, 


which, in all probability, would itfelf be no other 


than a fat oil, if it could bs wholly extracted, with- 
out the aid of fire, from the vegetable ſubſtances 


containing it. 
Moſt vegetables ſubſtances, when diſtilled with a 


ſtr *ong fire, yield the ſame principles with that which 


we have choſen for an inſtance. Eutire plants of 
this kind, thoſe from which the odorous principle, 


the eſſential oil, or the fat oil, hath been drawn, 


thoſe of which extracts have been made by in fuſion 
or decoction, or the extracts themſelves ; all ſuch 
matters being diſtilled yield a phlegm, an acid, a 
thin oil, air, and a thick oil; and the products of 
their ſeveral analyſes differ from each other, only 
on. account of the different quantity or proportion 
that each contains of the principles here enumerat- 


But there are many other plants, which, beſides 
theſe ſubſtances, yield alſo a conſiderable quan: ity 
of a volatile alkaline falt, 'T his property is pol- 
ſefled chiefly by that tri-:e of plants which is diſtin- 
guiſhed by having cruciform flowers; among which 


there ale ſome that being analyzed greatly reſemble 


animal matters. We {ſhall now analyze one of 


theſe; multard-ſeed for inſtance. 


—— 


PROCESS II. 


2 


75 ye a Vegetable Subſta nce which yields the Jame 


Principles as are obtuined from Animal matters: 

. inflanced in Muſtard-ſced. 

ITH an apparatus like that of the preced- 
ing proceſs, and with the ſame fire, diſtill 

- muſtard-ſeed, With a degree of heat, inferiour to 

that of boiling water, there will come over a phlegm 


Tomewhat coloured, and impregnated with a * 
_ tile 
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le alkaline falt. With a” degree of heat, greater 

an that of boiling water, the ſame kind of phlegm 
Wopregoated with the ſame falt, will continue to 
ome over; but it will be much higher coloured, 
nd will be accompanied with a light oil. At this 
nme a conliderablc quantity of air is diſcharged ; 
ich regard to which the ſame precautions muſt be 
Faxen as in diſtilling guaiacum. » . 
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le, It the fire be gradually raiſed, there will come 
n, Wb ver a black thick oil, lighter however than water; 
on ind at the ſame time vapours will rife, and, con- 
ch denfing on the fides of the receiver, form into 


Wprigs or ramifications. This is a volatile alkaline 
Walt, in a concrete form, like that of animals, as 
Wwe ſhall hereafter ſee, Theſe vapours are much 
rhiter than thofe of guaiacum, . 
When you have thus drawn of, with a very 
Wir ong fire, all the volatile alkali and thick oil con- 
Wained in the ſubject, there will be nothing left in 
he retort but a ſort of coal, from which a ſmall | 
Wquantity of phoſphorus may be obtained, provided 
the retort you employ for that purpoſe be good 
enough to ſtand a very violent heat. | 


OBSERVATIONS. 


= Muſtard-iced furniſhes us with an inſtance of a 
vegetable, from which we obtain, by anylizing it, 
the very ſame principles that animal matters yield. 
Inſtead of getting aa acid from it, we obtain only 


ne a volatile alkali ; probably becauſe the acid, which 


5: originally enters into the compoſition of this kind 

of vegetables, as well as of all others, undergoes 
n pathng through their ſtrainers, and mixing with 
Wiheir juices, ſuch alterations as it ſuffers when it en- 
lers into the compoſition of animals: that is, it 
combines with ſome of their earth and of their oil, 
in ſuch amanner as to be changed into a . 
ali 
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ferent times, and different degrees of heat, in which 


when bruiſed, make the eyes ſmart ſo as to dran 


. firſt in our diſtillation along with the phlegm, and 


1 
[ 
4 
4 
} 
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; 
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it is impure and oily. The faline alkaline proper: 


kali, or at leaſt diſpoſed to be connected into or 
with the aid of fire. © | 110 
We ſhall not here ſpeak of the manner of ſepaill 
rating and depurating the principles obtained by 


this proceſs ; but reſerve it for the analyſis of ani p 
male, which is abſolutely the fame. We ſhall con Ila 


tent ourſelves with obſerving that the firſt volati 
alkali which riſes at the beginning of the operatic; 
together with the phlegm, in a degree of heat be 
low that of boiling water, differs from that which 
doth not come over till towards the end of the dil 
tillation, when the laſt thick oil aſcends, The dif 


theſe two alkalis riſe, ſhew that the former exiſi 
actually and perfectly in the plant; but that thy 


latter is generated during the diſtillation, and is the Jily 
product of the fire, which combines together the 1 
materials whereof it is compoſed. 5 De 
Vegetables, that thus yield a volatile alkali wil 1ic 
a heat leſs than that of boiling. water, irritate ih ert 
organ of ſmelling, affecting it with a ſenfation oho 
acrimony ; and the effluvia, which riſe from then ine 


tears from them in abundance. Several of thei 
matters, being only bruiſed, efferveſce with acids: 
principle, | ST iff 
This is that alkali, the lighteſt of all the princri 
ples that can be extracted from bodies, which riſe 


effects producible only by a very volatile alkaline ua 


with a degree of heat much inferiour to that oi 
boiling water. As the phlegm with which it rie 
is very copious, it is diſſolved thereby; which is the 
reaſon it doth not appear in a conerete form. To 
this water it gives a {light yellowiſh tinge, becauſe | 
ties of this liquor have procured it the title of a vo- | 
latile ſpirit, This volatile alkali, which exiſts natu- 
rally and perfectly formed in muſtard ſeed, 1 
garlick 
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arlick, creſſes, and other ſuch vegetables, conſti- 
tes a difference between them and animal ſubſtan- 
s, which contain only the materials requiſite to 
orm a volatile alkali, but none ready formed, un- 
ſs they have undergone the putrid fermentation. 
Te ſecond volatile alkali, which riſes in our diſ- 
nation, but not without a very ſtrong degre2 of 


at, and at the ſame time with the Jaſt thick oil, 
110088 -ms to be a production of the fire; for if it were 
* ready formed in the mixt, as the other is, it 
ich 


Would riſe with the ſame heat, and at the ſame 
ame, being equally volatile. It is not impoſſible 
WE owever, that it may exiſt perfectly formed in the 
Plant; but having contracted an union with ſome 
Neid, and therewith compoſing an ammonical ſalt, 
te may by that means be hindered from riſing ſo rea- 
ily as is agreeable to its natural volatility. - - 

The phoſphorus obtained by a violent fire, from 
he caput mortuum of this.diſtillation, ſeems to throw _ 
light of probability on this conjecture. There is 
Fertainly a great deal of acid. in the compoſition of 
Whoſphorus. Perhaps this acid was originally com- 


hen bined with our - ſecond volatile alkali, and formed 
ra vi herewith, as was ſaid, a ſort of ſal ammoniac. 
hel Moreover, almoſt all the plants, that yield a vola- 
ds ie alkali by diſtillation, yield alſo a confiderable 


Nuantity of acid: which may perhaps be the re- 
Wnains of ſuch a ſal. ammoniac decompoſed by the 
peration. This is a ſubject for eurious and uſeful 
W-nquiries, This ſecond volatile alkali appears in a 
Weoncrete form, becauſe very little phlegm comes o- 
er along with it; ſo that the vapours thereof are 


= Not ſufficient to diſſolve it, as they did the firſt. 
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Or 1HE SUBSTANCES OBTAINED FROM VECI. 
TABLES BY CoMBUSTION, Y 


PROCESS I. 


% 


To procure a Fixed Cauſtic Alkaline Salt from a Vege. 
table Subſtance, by burning It in the open Air. 


AKE any vegetable matter whatever; ſer it on 


fire, and let it burn in the open air ll it bead 
wholly reduced to aſhes, On theſe aſhes pour ai pol 
quantity of boiling water ſufficient to drench then 's 
thoroughly. Filter the liquor in order to ſeparate <* 
4 the earthy parts; and evaporate your lye to dryneſ . 
ſtirring it mnceſſantly ; ; and you will have a yellow: r 
1 11h-white ſalt, 5 
Put this ſalt in a crucible; fet it in a melting fur-Wi, * 
nace, and make a moderate fire, ſo as not to fuſe 

the ſalt. It will turn firſt of a blue grey colour, af 
terwards of a blue-green, and at laſt rediſh. Put off - 

the dome of the furnace; fill it with coals ; make C 

your fire ſtrong enough to melt the falt, and keep : | 

it in fuſion for an hour, or an hour and half. 0 

Then pour it into a heated metal mortar; pound 17 

it while it is red-hot; put it, as ſoon as pol 1 

ible, into a glaſs bottle, firſt made. very hot and by 

dry, and ſhut it up cloſe with a glaſs ſtopple rubbed. 

with emery. By this means you will have the pure WW. 

fixed alkali of the vegetable ſubſtance you burnt. F 


OBSER 
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| OBSERVATIONS. 

I 22 5 H 2 : 

1 Burning a vegetable ſubſtance in the open air is 
rind of violent and rapid analyſis made by fire, 
nich ſeparates, reſolves, - and decompoſes ſeveral 
Ws prioedlin-- +: coir ths I 
When any wood or plant is laid on a quick fire, 
ere aſcends from it immediately an aqueous ſmoke, 
W hich conſiſts of little more than phlegm, but this 
__KHnoke ſoon becomes thicker and: blacker : it is then 
Wungent, draws: tears from one's eyes, and excites 
W cough if drawn into the lungs with the breath. 
heſe effects ariſe from its being replete with the 
cid, and ſome of the oil, of the vegetable convert- 


d into vapours. - Soon after this the ſmoke grows 
Wxcceding black and thick: it is now ſtill more a- 


Gk. 


_ rid, and the plant turns black. Its ſtrongeſt acid 
tend laſt thick oil are now diſcharged with impe- 
uoſity. 8 . 1 4+ "SEA „ 

e This rareßed oil being heated red-hot ſuddenly 


kes fire and flames. The vegetable burns and de- 
agrates rapidly, till all its oil is conſumed. Then 
ee flame ceaſes; and nothing remains but a coal, 
ke that found in a retort after all the prineiples of 
plant have been extracted by the force of fire. 
ut this coal having a free communication with 
Wc air which is abſolutely neceſſary to keep a 


p ” Wombuſtible burning, continues to be red, ſparkles, 
make! nd waſtes till all its phlogiſton is diſſipated and 
kecolf eſtroyed. After this nothing remains but the 
hall arth and fixed ſalt of the vegetable; which - mix- 
Jun! | d together form what we call the aſnes. Water, 

m hich is the natural ſolvent of ſalts, takes up eve- 
1 ny ching of that kind that is contained in the aſhes ; 
\bbed that by lixiviating them, as directed, all the 


— 


arth of the mixt which is thus decompoſed. 
The phenomena obſerved in the burning of a ve- 
E R. table ſubſtance, and the production thereby of a 

Vol. III. 5 wy fixed 


alt is extracted, and nothing, left but the pure 


od 
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fixed alkali, ſeem to prove that this ſalt is the . 
work of the fire; that it did not exiſt in the plan 
betore. it was burnr ; that the plant only contained 
materials adapted to form this ſalt; and that thi; 
ſalt is no other than a combination of ſome of the 
acid, united with a portion of earth, by means of 
the igneous motion. 3 

In the firſt place; a fixed alkali may be obtained 
by lixiviation from the aſhes of all vegetable mat. 
ters that contain an acid, earth, and phlogiſton, 
in due proportion. Thus eſfential ſalts; ; the ſub 
ſtance of extracts made by trituration, infuſion, o 
decoction; wood coals burnt to aſhes; all yield 
quantity of this ſalt in proportion to the quanyy 1 
of acid and earth contdined in them. 
Secondly ; fat, eſſential, and empyreumatic oil 
afford, when burnt, fuch a ſmall quantity of fixed 
alkali as is ſcarce perceptible ; ; becauſe they contain 
but little acid, and ſtill leſs earth: and-theſe ſam g 
'oils, when rectified by repeated diſtillations, and 
then burn, leave till leſs of this ſalt; becauſe the 
are ſeparated by rectification from moſt of the acid 
together with the ſmall matter of earth contained 
in them. | 

Thirdly : thoſe vegetable matters which beio! 
analyzed ſurniſh a great deal of volatile alkal 

jeld but very little fixed alkali z becauſe a gre 
deal of their acid is employed in forming the vola 
tile alkali, which is dillipated by burning the plant 
and for the ſame reaſon thoſe which in diſtillatio! 
afford only a volatile alkali, and no acid, leave |! 
their aſhes little or-no fixed alkali, as is allo thi 
caſe with animal matters, 

Fourthly, and laſtly ; the athes of ſuch plants“ 
have been long ſteeped in water, and from whial 
infuſions and decoctions have been made, alwaſ 
contain the leſs alkali the longer they have bed 
infuſed or boiled, and the more water they we 


infuſed or boiled i in; becauſe water diſſolves a0 
5 carti 
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PR . — 
carries off their acid. It is for this reaſon that the 
bes of float-wood are much leſs ſaline than thoſe 
e green wood. Boerhaave affures us, in his chy- 


5 1 


hi Miſtry, chat having exhauſted roſemary by repeated 
the ccoctions, and having afterwards boiled the plant 
nus treated, the aſhes produced by it ſhewed not 


Ine leaſt ſign of a fixed alkali, He ſays that, in 
nder to exhauſt thoroughly all the ſaline matters 


13: contained in roſemary, he e to decoCt 
ont no leſs than twenty times ſucceſſively, with freſh 
ſub- water every time, and never ceaſed boiling it in 
 orfBthis manner, till he was ſure that the water, by 
d iMboiling the plant in it for a long time, took up 


from it no kind of matter whatever that in the 
eaſt affected its purity : ſo that the water of his 
laſt decoction had abſolutely no ſmell, taſte, or 


heal colour; but was in ſhort preciſely the ſame as be- 
tan fore he uſed it for the decoction. The ſame au- 
fame chor obſerves that his plant, after having been ex- 
and hauſted in this manner, and having ſuffered ſuch 


continued boiling, retained nevertheleſs its perfect 
acid external form; that from being green at firſt it 
ine became brown, and ſunk to the bottom of the wa- 
ter, inſtead of floating thereon as it did before de- 
coction, | 
If, in re-iterating this beautiful experiment of 
Mr. Boerhaave's, you ſhould not ſucceed as you 
expect, you muſt not therefore accuſe this great 
man of having been miſtaken on this occaſion ; 
ſeeing it is very difficult, not to ſay impoſſible, to 
aſcertain exactly, from the account he hath given 
ot his experiment, all that is neceſſary to its perfect 
ſucceſs: for he hath not ſpecified either the dura- 
tion of the coctions which he mage the roſemary 
undergo, or the quantity of water he employed in 
each; whereas a difference in either of theſe may 
occaſion a vaſt difference in the reſult, It is evi- 
dent, that if five or fix pounds of water be uſed for 
each coction of a pound of roſemary, and be kept 
D 2 boiling 


-— 
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ing for ſeveral days in er or fifty quarts of 


oil; and conſequently it may happen that this laſt 
Hours, ſhall appear infipid, ſcentleſs, colourleſs; 


reduced by longer boiling to the ſa 


ſmall portion of faline matter being dittuſed through 


boiling for two or three hours, the plant will not 
be near ſo much exhauſted by being ſo treated, a 
if -the the ſame quantity thereof were kept boil. 


water. 
Salden, theſe points cem, in ſome. meaſure to 
be determined; by what he fays of the quality 
which the water of the laſt decoction ought to 
have. But the ſame objections occur here alfo; 
nay, the to circumſtances of the quantity of wa. 
ter and the duration of the boiling, have the great. 
eſt influence here: for the more a plant is exhauſ . 
ted of its falts, the more difficult it becomes for 
the water to diſſolve and ſeparate the ſmall quanti- 
ty thereof that remains united with the tenacious 


water, after the plant hath boiled in it five or fix 


and yet that a much preater quantity « of f water, but 
=q pantity with 
that which hath been boiled but fix Mx hours, 
{hall have acquired both taſte and ur; in a 
word, ſhew that it hath taken up ſome of the Prin- 
ciples of the plant. It may alſo happen, that, a 


a large quantity of water, after long continued 
coction, ſhall not be perceptible either to the taſte 
or to they eye; but that the very ſame portion of 
ſaline matter ſhall become very ſcafible, when thei 
quantity of water in which it is loſt, as it were, I 
ſufficiently leſſened by evaporation, : 
Hence, if we would make ſure of fulfilling the 
conditions acquired by Mr. Boerhaave, the laſt de. 
coction of the plant muſt be made in a much great 
er quantity of water, and continued for a much 
longer time, than may perhaps be imagined, of 
perhaps eaſily determined; and this decoction be- 
ing evaporated to any degree you pleaſe, muſt. have 


neither taſte, ſmell, nor colour: In hort, it mY 
rom 
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om firſt to laſt remain perfectly like pure water. 
Rocher words, it is very difficult to attain to any 
ruainty in this matter. 

Though what hath hitherto been ſaid, about pro- 
oring * alkali of plants by combuſtion, 
ems to prove that this fal is wholly the pro- 
WJ tion of the fire, yet it muſt not be aſſerted that 
Wo part thereof pre exiſted formally in the plant 


\efore it was burnt, Oa the contrary, it is certain 
Wa Wh at, amongſt the ſaline matters found in the com- 
17 doſition of plants, there are true neutral ſalts whoſe 
au 


Fals is a fixed alkali; but this alkali being combin- 
d with an acid diſcovers none of its properties, 
Ind never appears in its true form till the neutral 
alt of which it makes a part is decompoſed by com- 
Puſtion. The caſe of ſea plants, all of which con- 
ain ſea-ſalt, and when burat yield an alkaline falt 
Perfectly reſembling the baſis of ſea - ſalt, ſeems to- 
lecide this point. 

W lt, in lixiviating the aſhes of a plant, to diſſolve 
Nad waſh out its alkali, you intend that nothing 
| ould be left but an abſolutely pure earth, fit for 
"Waking cupels, you muſt not be contented with 
ne oblution only, even with a large quantity of 
Pater; becauſe the aſhes continue drenched with, 
Phe water in which the ſalts are diſſolved, and con- 


* | equently, when this water is evaporated, ſome of 
Ty We ſalts will be left with the earth. Therefore, if 
| 


Wis be your view, you muſt waſh it three or four 
everal times, uſing freſh water every time. 

The water impregnated with the alkali cannot be 
vaporated without a conſiderable loſs of ſalt, ei- 
pecially if it be volently boiled; becauſe the water, 
ith which it is cloſely united, carries off part of: 
t. In conſequence of this intimate union, it is ve- 


„er difficult, when the evaporation is near finiſhed, 
n * nd but a little water left, to dry the ſalt perfectiy. 
T1 cauſe it pertinaciouſly retains this laſt portion of 
2 Wmidity, 

r 
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The alkali obtaiued from the aſhes of a burn: 1 
We is not perfectly pure: it is contaminated witli 
a ſmall mixture of fatty matters, which were pro. 
bably defended thereby againſt the action of the 
fire, and which render it ſomewhat ſaponaceous, 
In order to free it from this extraneous matter, and 
to render it very cauſtic, it muſt be calcined a lone 
time in a crucible, but without melting it at firſt 
becauſe it is with this ſalt as with moſt metallic mai 
ters, which are ſooner and more eaſil deprived off 
their phlogiſton by being calcined witkour melting 
provided they be comminuted into ſmall particles 
than when they are in fuſion; all melted matten 
having but a ſmall ſurface expoſed to the air, by 
the contact of which the evaporation of any thin 
whatever is exceedingly promoted, It was for thi 
reaſon we directed the ſalt 10 be calcined for 1 
long time in a crucible before melting it, 
Mr. Bocrhaave was very ſenſible of the utility oi 
this calcination of the alkali previous to its being 
melted, when in his Chymiſtry he ordered the aſh 
es containing this ſalt to be put into a large earthen 
veſſel, kept red hot for a conſiderable time, takin 
great care that the ſalt do not melt. He takes no 
tice, that, the longer the aſhes are calcined in thi 
manner, the ſtronger is the alkali obtained from 
them. This method js, in the main, the very ſam 
with that here preſcribed, and produces the ſam 
effect; becauſe the alkali is equally well freed 0 
the extraneous fatty matter, whether it be calcined 
before or after its ſeparation, provided it be not ſub 
fered to melt, 
Mr. Bocrhaave gives another reaſon for recon 
mending care to be taken that the fixed alkali 00 
not melt, while the aſhes are calcining to render | 
ſtronger and more cauſtic : for, if that ſhould haf 
pen, the melted mixture of the falt and aſhes woul 
produce a vitrified mals, which would have none ot 
the properties of the ſalt. 
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"PROCESS II. 
5 procure the Fixed ſalt of a Plant, by burning it 
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dus, after the Manner of Tachenius, 
an . 
on! | NTO an iron pot put the plant whoſe ſalt you 
rit I geſire to obtain in the manner of | achenius, 
nat. nd ſet it over a fire, ſtrong enough to make its 
d o vottom red hot; at the ſame time cover your plant 
ing with a plate of iron, that may lye immediately up- 
on it in the pot. The plant may grow black, and 


Wmoke conſiderably; but will not flame, becauſe 
by it hath not a ſufficient communication with the air. 
re black ſmoke only eſcape through the interſtice 
left between the fide of the pot and the rim of the 
plate; which, for that purpoſe, ſhould be made ſo 
as not to fit exactly into the pot. From time to 


y ol time take up the iron plate, ſtir the plant and co» 
beine ver it again immediately, to prevent its taking fire, 
all or to {mother it if it ſhould happen to flame; go 
rthen 0n thus till the black ſmoke ceaſe. 


king Then take off the iron plate: the upper part of 
s noche half-burnt plant will take fire as ſoon as the air 
| thy is admitted, conſume gradually, and be reduced to 
fron a white aſh. Stir your matter with an iron wire, 
ſame that the undermoſt parts, which are ſtill black, 
fam may be fucceffiveliy bfoüglit uppermoſt, take fire, 
ed e and burn to white aſfies: Go on thus as Jong as 
cine you perceive the leaſt blackneſs remaining After 
t ſulchis, leave your aſhes ſome time longer on the fire; 
but Kir them frequently, to the end that, if any 
ecom black particles ſhould ſtill be left, they may be eſi- 
ali do tirely conſumed. - 5 | 
deri Your aſhes being thus prepared lixiviate them 
1 hay ll ith ſeven times their quantity of water, made to 
wou fimmer over the fire, and keep ſtirring it with an 


iron ladle. Then filter the liquor, and evaporate 
u to dryneſs in an iron pot, ſtirring it inceflantly 
E 185 towards 
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towards the end, leſt the matter, when i it grows 
ſtiff, ſhould adhere too cloſely to the veſſel. When 
all the humidity 1s evaporated, you will have a alt 
of a darkiſh colour, and alkaline nature; which 
vou may melt in a crucible, and mould into cakes, 
This is the fixed ſalt of plants, prepared 1 in thy 
manner of 'Fachenius, 


OBSERVATIONS. 


The fixed ſalt obtained from plants in the man- 
ner invented by Tachenius, and here deſcribed, is 
in many reſpects different from the cauſtic fixed al- 
kali extracted out of the aſhes of plants that have 
been conſumed by flaming in the open air. Tache. 
nius's ſalt is indeed of an alkaline nature; but much 
| weaker than a pure fixed alkali. It is not by far 
ſo cauſtic ; it attracts the moiſture of the air much 
more feebly and ſlowly ; it melts: with a much {mal- 
ler degree of heat; and it doth not make ſo ſtrong 
an efferveſcence , with acids. In ſhort, if you dil- 
ſolve it in water, evaporate the ſolution to a pellicle, 
and ſet it in a cool place, it will ſhoot into ſmall 
cryſtals; which is not the caſe with a pure fixed 
alkali. 

Theſe ſeveral different effects, which character- 
ize Tachenius's ſalt, and diſtinguiſh it from the cau- 
ſtic fixed alkali produced by burning a plant in the 
open air, prove that it is not a pure alkali, but 
combined with certain ſubſtances that bring it nearer 
to the nature of a neutral ſalt, and place it, as it were 
in the mid-way between ſuch a ſalt — a true alkali. 
If we reflect on the manner in which it is produced 
it is eaſy to perceive what thoſe ſubſtances are that 
muſt be combined with it, It hath been ſhewn 
that plants, when analyzed, yield a great deal of oil 
and of acid. When they are burnt in the open 
air, all their oil is diſſipated in ſmoke, or conſum- 
ed in flame. Great Part of the acid is likewiſe 

| diflipared 
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lifipated, and the remainder combining with the 
arth of the plant forms a fixed alkali. 


al When the ſame plants are analyzed, by 3 
hem in cloſe veſſels, the Tame principles are carrie 


p by. the action of the fire, forced to ſeparate 
from the fixed parts, and paſs over into the receiv- 
Er in the form of vapours and of a liquid: but, 
hen they are burat in the manner of Tachenfüb, 
the acid and oil of the plant, as faſt as they arc eX- 
pelled by the ation of the fire, are repelled by the 
Wiron cover, which at the-ſame time that it prevents 


i the oil from being entirely conſumed in flame, ob- 
a1, WI iges theſe two ſubſtances to circulate, reverberates 
we chem on the reſt of the plant, and, in a manner, 


forces them, to. re-unite, in a part, with that from 
which they were juſt before ſeparated. 1 

A conſiderable quantity, therefore, of the oil 
and acid of the plant, muſt evidently combine. in 
Ichis operation, with its fixed jſalt, as faſt as it is 


haave's Chymiſtry ought to be conſulted, as the 
Author was a very good judge of ſuch matters. 


rer . 5 | 
ere Tachenius's ſalt may be converted into 4 cauſtic 
all. fixed alkali, by freeing it Fr om the acid and from 
ced the oil to which its peculiar properties arè owing. 


For this purpoſe nothing more is requiſite than to 
calcine it for a long time in a crucible, ſtirring -it. 
frequently with an iron wire, and taking care not 


oi ly with : ak 

f to melt it, till it have undergone the ſame changes 
De d (| - ö . . 8 0 8 I 
m- and ſucceſſively acquired the ſame colours, as our 
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Axed alkali; and, when it becomes rediſh; melting 
it and keeping it in fuſion for an hour or two. 

Hitherto no ſenſible difference hath been obſerved 
between the cauſtic fixed alkalis obtained from dif. 
ferent plants, when equally calcined ; except that 
thoſe produced by ſea-plants have, as we ſaid be. 
fore, the ſame properties as the alkaline. baſis of 
ſea - ſalt. Much the ſame thing may be ſaid of th; 

fixed ſalts obtained from plants by Tr Sun me- 
thod: for, though they combined with a portion 
of the acid and oil of the plant, yet, as theſe prin- 
ciples have been expoſed to the action of a ſtrong 
fre, they are exceedingly altered, and almoſt whol. 
ly reduced to one and the ſame condition, 
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PROCESS III. 


To render Fixed Alkalis yery cauſtic by means of Lime 


The Cauſtic Stong, 


AKE a lump of newly burnt quick-lime, that 
| hath not yet begun to. ſlake in the air: put 
it into a ſtone pan, and cover it with twice it 
weight of the unwaſhed aſhes of ſome plant, that 
are full of the ſalt you deſign to render cauſtie. 
Pour on them a great quantity of hot water; | 
them ſteep in it five or ſix hours, and then boi 
them gently, Filter the .liquor through a thick 
canvas bag, or through brown filtering paper ſvp-I 
ported by a linen cloth. . 
Evaporate the filtered liquor in a copper baſon 
ſet over the fire; and there will remain a ſalt, which 
muſt be put into a crucible ſet in the fire. It wil 
melt, and boil for ſome time; after which it wil 
be ſill, and look like an oil, or melted fat. When 
it comes to this condition, pour it out on a ver 
hot copper-plate, and cut it into oblong . taper'", 
lips, before it grow hard by cooling. Put oy 
AT | | | Ipo, 
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;08, while they are ſtill hot, into avery dry glass 


bottle, and ſeal it hermetically. This is the caſlic 
one, or common cauſtic. hot 


1 


OBSERVATIONS. 
The deſign of this © 


peration is to combine with 
| -rid parts of the 
zuick-lime. This is to be effected only by diſper- 


| ling and diffuſing both thoſe ſubſtances in water, 


which is the proper ſolvent of all ſaline matters, 
Seeing, therefore we muſt have an actual lixivium,. 


it is needleſs to employ an alkali already prepared 


and ſeparated” from aſhes; for which reaſon we 
directed aſhes that are ſtill replete with alkali to be 
uſed inſtead of a pure alkali, By this means two 
ends are anſwered at once: the ſalt contained in the 
aſhes is extracted from them, and combined with 
the moſt acrid, ſubtile, and ſaline parts of the 
lime | 35 
The lye, when ſaturated with theſe two ſaline 
matters together, is vaſtly more acrid and cauſtic 
than if it contained but one of the two in a quan- 
tity equal ro both. With this lye ſoap is uſuallß 
made ; becauſe the acuated alkali contained in it 
hath a much greater effect on oils than any other 
kind of alkali, It alſo acts with incredible violence 
on all animal matters; which it diſſolves, divides, 
and, in fome meaſure, deſtroys, with ſurpriſing 
efficacy and quickneſs, b TIL? 
For this reaſon it is impoſſible to filter it through 
a woolen, or filken bag; for it will eat holes in 
them, or even reduce them to a pap, almoſt as ſoon 
as it touches them. Beſides, as the lye would diſ- 
lolve ſome part thereof, it would thence acquire a 
ſaponaceous quality, and fo loſe much of-its cauſtic 
nature, ' We muſt, therefore, neceflarily uſe a fil- 
ter made of vegetable matters, which reſiſt this de- 
ſtroyiog ſalt much better than animal matters, 
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An alkali thus acuated by quick lime attract 
and retains humidity more- ſtrongly than any other 
kind of alkali, even the perfecteſt and beſt calcin- 
ed, For this reaſon it is almoſt impoſſible to dry 
it thoroughly in the baſon Wenn you evaporate 
the lixivium. 
Lo the moiſture ſtill left in it muſt be attributed 
its boiling when it begins to melt in the crucible, 
When all the humidity 1 is diſſipated, the fuſed alt 
remains ſmooth and unruffled, like wax melted 
with a gentle heat. EE 208 

Tbis cauſtic ſalt is vaſtly more fuſible than the 
common alkalis. It ſcarce grows red before it 
flows like wax. When it is once in quiet fuſion, 
all the humidity that occaſion ed the boiling ober- 
ed at firſt being diſſipated, it is as cauſtic as it can 
be made. It is then time to pour it out, and to cat it 
into long narrow ſticks, ſit for the uſe of ſurgeons. 
who apply it to eat away calloſities and excreſcences 
and to open iſſues. On this account it is called the 
cauſtic fone, The operation of this ſalt is ſo quick, 
that, in a very ſhort time, it produces on the ſkin 
a ſenfation like that of fire. 

As this ſalt grows ſurpriſingly ſoon ok; in the 
air, and loſes its virtue when fo moiſtencd, It is ne- 
ceſſary to- ſhut 1 it up, while it is ſtill hot, in a very 
cry botilq, which muſt be immediately ſtopped with 
*. 4 ſtopple rubbed with emery, or elte with a 
ſound cork and then dipt in pitch, In ſpite of all 
"theſe precautions, it can ſcarce be kept five or fix 
months ia full vigour; eſpecially if Va bottle be 
ſometimes opened in he mean while. We ſhall 
not attempt to explain here why an alkali becomes 
fo violently cauſtic by being combined with quick- 
lime. This queſtion ſeems to be one of the moſt 
ſubtile, and the moſt difficult to anſwer, in all Chy- 
miſtry. It depends on the cauſe of the alkaline 
Properties of lime; and can hardly” be reſolved, till 

we 
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we attain a further infight into the nature of thar 
= ſubſtance * we have yet got, | 


—_ A. * _ 
i. —_ 


4 „ „ 
2 — — — — IDO 


PROCESS W. 


PP 


R The Analyſis of Scot. 
g AKE wood - ſoot from a chimney under which 


no animal matter hath been dreſſed or burnt: 
put it into a glaſs retort ſet in a reverberating fur- 
nace; lute on a receiver, and begin to diſtill with a 


"s water. A conſiderable quantity of limpid phlegm 
I will come over. Keep the ſire in the tame degree 
25 as long as any of this phlegm rites; but encreaſe it 
LY when the drops begin to come ſlow : and then there 
=; will aſcend a good deal of a miiky water. When 
on this water ceaſes to fun, change the receiver, and 
the increaſe your fire a little: a yellow volatile ſalt will 
* riſe, and ſtick to the fides of the receiver. The 
" fire ought now to be very fierce, and, if fo, will 
nk force up at the ſame time a very thick black oil. 
Let the veſſels cool: you will find a ſaline matter 
45 riſen into the neck of the retort, which could not 
1 paſs over into the receiver: in the bottom of the 
{ : retort will be a caput mortuum, or black charred 
cl ſubſtance, the upper part of which will be cruſted 
7 over with a ſaline matter, like that in the neck of 
A 50 the retort, 
2 OBSEVATIONS, 
mes | | I 
lick- 333 9 1 | : 
nl The preceding analyſis ſhewed what principles, 
Chy- are obtained from vegetable ſubſtances without the 
Aline aid of fire; thoſe which the heat of fire raiſes ag 
J, ill carries over out of one cloſe veſſel into a anot herz; 
5 and, laſtly, thoſe that continue fixed after the we- 


getable hath been thoroughly charred, either in a 
| | __ cloſe 
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degree of heat ſomewhat leſs than that of boiling. 
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cloſe veſſel, or in the open air; nothing therefore 


Principles, collected in the ſhafts of chimneys, 


find it deſcribed with great exactneſs and preciſion, 


ſeeing there comes over at firſt a conſiderable quan- 


12 ſmell, which is exceeding quick and pungent, we 
may judge it contains much volatile alkali; and ac- 


liquor is come off, there aſcends a volatile alkali 
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remained, to finiſh the ſubject of vegetable-princi- 


8 ; . « . | 
ples, but to examine thoſe which fire raiſes, in the F 
form of vapours, ſmoke, and flame, from a vege- ir 


table matter burnt and conſumed in the open air. 
Every body knows that ſoot conſiſts only of theſe i {: 


which ſerve as alembics for this ſort of diſtillation 
in the open air. By analyſing wood- ſoot, there- ai 
fore, we ſhall diſcover the principles. we are in queſt th 


of. The proceſs we have given for that, purpoſe ll (+ 
is taken from . Boerhaave's. Chymiſtry, where we 


As we are at preſent enquiring into the nature of 
vegetables only, it is evidently . neceſſary that we 
chuſe a ſoot produced by burning vegetables alone, 
Soot, though dry in appearance, contains neverthe- 
leſs much humidity, as appears from this analyſis; 


tity of phlegm, that doth not ſeem to be impreg- 
nated with any principle, except perhaps an ex- 
tremely ſubtile, ſaline, and oily matter, that com- 
municates to it a diſagreeable ſmell, from which it 
cannot by any means be entirely freed 

The white milky liquor, which follows this firſt 
phlegm, is ſtill water, but much more impregnated 
with ſaline and oily parts than the former. By 1s 


cordingly, when re-diſtilled by itſelf, it yields a vo- 
latile ſpirit, and a volatile ſalt in a concrete form. 
With regard to its white colour, it is occaſioned by 
the oily parts which are diffuſed and ſuſpended, 
but not diſſolved, in the water. When this ſecond 


in a dry form, and a very thick black oil; becauſe 
there is not moiſture enough left to diſſolve thelc 
principles, or rather to divide and diſperſe them. 
The volatile alkali obtained from foot i, ed 

| | ouble 


— 


1 


— 


PRACTICE OF CHYMISTRY. 51 


double reſpe&, the product of the fire, In the firſt 
place, though it derives its origin wholly from 
wood, or other vegetables, which, .when diſtilled 
in cloſe veſſels, yield no volatile alkali : at all, yet 


ir. it produces ſuch a falt when analyzed in the pre- 
cle ſent manner; whence it muſt be inferred that the 
ys, principles of thoſe vegetables are metamorphoſed 
on into a volatile alkali, by being burnt in the open 
re- air, and ſublimed in the form of ſoot. Secondly, 
eſt Wi though ſoot when analyzed yields a great deal of 


ole Wl this ſalt, yet this falt doth not formally pre-exiſt 
W therein ; for it doth not rife till after the phlegm, 
nor without a. very conſiderable degree of heat: 


of therefore ſoot contains only the materials neceſſary 

we to form this ſalt; therefore the perfect combination 

ne, of this ſalt requires that the force of fire be applied 
a a ſecond time; therefore it is, as was ſaid, doubly 

lis; ¶ the product of the fire, 

an- The ſaline-matter which we find ſublimed into 

eg the neck of the retort, and which alſo forms the 


cruſt that covers the cuput mortuum of the ſoot, ap- 
pears by all chymical trials to be an ammoniacal 
falt; that is, a neutral ſalt conſiſting of an acid and 
Ja volatile alkali, This ammoniacal ſalt riſes only 
into the neck of the retort, and doth not come 
over into the receiver; becauſe it is but ſemi- vola- 
tile. We ſhall treat more at large of the production 


we of a volatile alkali, and of this ammoniacal falt, 
 ac- when we come to the analyſis of animals, and the 
vo- article of ſal ammoniac. | 
Jr, The charred matter that remains in the retort af- 
d by er diſtillation, being burnt ia the open air, is re- 
ded, duced to an exceeding fixed white earth. As this 
cond Bi fixed matter was part of that very ſoot, which was 
kali ſublimed to a great height while the vegetable was 
:auic burning; chis is a proof of what we advanced be- 
theſe Wi tore, that the moſt fixed matters are capable of 
hem. ſublimation, when united with volatile ſubſtances ; 


in a E 2 : eſpecially 
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eſpecially when they are expoſed at the ſame time 


to the combined action of air and of fire. 


Dee S ch 
CH AP. VIII 


Tus „ OF SOME PARTICULAR SUBSTAN- 
CES BELONGING TO THE VEGETABLE RKINC- 
DOM, 


PROCESS I. 
Analyſis of the natural Balſams: inflanced in Tur- 


pentine. 


INI a cucurbit put as much rain water as will 


fill about a fourth part of its cavity, and pour 
into it the turpentine you intend to analyze. Co- 


ver the cucurbit with its head, and lute it on with 


{lips of ſized paper or wet bladder. Set your alem- 
pic in a ſand heat; lute on a long-necked receiver; 
and give a or: adual fire till the water in the cucurbit 
boil. There will come over into the receiver a 
good deal of phlegm, which, by little and little 
will become more and more acid; and at the ſame 
time there will riſe a great quantity of an ætheral 
oil, extremely light, fluid, and as limpid and co- 
lourleſs as water. ä 

When you obſerve that no more oil comes off, 
ualute your veſſels; and in the. receiver you will 
find an acidulated water, and the ætherial oil float- 
ing on it, Theſe two liquors may be eaſily ſepa- 
rated from each other, by means of a glaſs funnel. 

In the cucurbit will be left ſome of the water 
you put in, together with the remainder of your 
turpentine; which, when cold, inſtead of being 


Avid as it was before diſtillation, will be folid, 1 
0 
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of the conſiſtencè of a reſin, and is then called 
roſin. & 4 4 
= this reſiduum into a glaſs retort, and diſtill ie 
in a reverberatory with a naked fire, gradually en- 
creaſed according to the general rule for all diſtil- 
lations. Art firſt, with a degree of heat a little 
oreater than that of boiling water, you will ſee two 
liquors come over into the recipient; one of which 
will be aqueous and acid, the other will be a tranſ- 
parent, limpid, yellowiſh oil, floating on the acid 
liquor. 2 | 

Continue your diſtillation, increaſing your fire 
from time to time, by flow degrees. Theſe two 
liquors will continue to come bff together: and the 
nearer the operation draws to its end, the more a- 
cid will the aqueous liquor become, and the thicker 
and deeper coloured will the oil grow. At laſt the 
oil will be very thick, -and of a deep rediſh-yellow 
colour- When nothing more aſcends, unlute your 
veſſels : in the retort you. will find only a very- 
ſmall quantity of a charred, light, friable ſub- 
ſtance, — 


OSR 


All natural balſams, as well as turpentine, are- 
oily, aromatic matters, which flow in great quan- 
tities from the trees containing them, either ſpon- 
taneouſly, or through inciſions made on purpoſe. 
As theſe matters have a ſtrong ſcent, it is not fur. 
priſing that they ſhould greatly abound with eſſen- 
tals oils, They may even be conſidered as eſſenti- 
al oils, that naturally, and of their own accord, . 
ſeparate from the vegetables in which they exiſt, 

Indeed theſe natural balfams differ from the ef- 
ſential oils obtained out of plants by diſtillation, in. 
this alone, that the former contain a greater pro- 
portion of acid; and, for that reaſon, are thicker 
than eflential oils diſtilled with the heat of boiling 
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water. But it bath been ſhewn that theſe ſame dif. 

tilled eſſential oils, though ever ſo fluid and light 

at firſt, gradually loſe their tenuity as they grow 

old, and at laſt become conſiderably thick. On 

that occaſion we obſcrved that they are thus chang- 

ed, becauſe the lighteſt, moſt fluid, and leaſt acid 
parts are little by little diſſipated and evaporated 
ſo that at laſt there remains only the thickeſt and 
heavieft part, . which owes theſe qualities to the a- 
cid wherewith it is over-doſed. 

Hence it follows that natural balſams, and ef- 
ſential oils grown thick with age, are exactly one 
and the ſame thing. Accordingly we ſee that fire 
and diſtillation produce the ſame effects on both. 
The rectification of an effcatial oil, thickened by 
keeping; is nothing but a decompoſition thereof, 
by ſeparating, with the heat of boiling water, all 
thoſe parts that are light enough to riſe with that 
degree of heat, from what is fo loaded with acid 
as to remain fixed therein. 4 


1 -- ad. nnd Yi. a «* — 
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This operation is therefore preciſely the ſame as 
our firſt diſtillation of balſams with the heat of 0 
boiling water, by which the eſſential oil contained U 
in them is drawn off. The reſidues of theſe two t 
operations are alſo the ſame; each of them is a J. 
thick oil, loaded with acid, that is wholly, or near- b 
ly, deprived of the principle of odour peculiar to. 
the original vegetable, and requires a degree of il v 


heat greater than that of boiling water to decom- 
poſe it, by ſeparating part of the acid from the oil; 
which will be rendered ftill the more fluid, the 
more the thickening acid is ſeparated from it by 
repeated diſtillations. #- 

'T he newer natural balſams are, the thinner they 
are, and the more eſſential oil do they yield; and 
this eſſential oil, liker all others, grows thick in 
time and at laſt turns again to an actual balſam. 

Theſe balſams, by being long expoſed to the 
heat of the ſun, acquire ſuch a conſiſtence as to 
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become ſolid. They then take another name and 
are called reſing. Reſins yield much leſs eſſential 


coil when diſtilled, than balſams do. Hence it fol- 


lows that reſins are to balſams, what balſams are 
to eſſential oils, All theſe effects are produced by 
the cauſes aſſigned above, and confirm the analogy 
we have eſtabliſhed. 

We have no other obſervations to make on this 
analyſis of turpentine, except that when roſin is 
diſtilled in a retort with a naked fire, the operation. 
muſt be carried on very flowly, and the fire duly 
governed: for the matter is apt to ſwell, and to 
riſe in ſubſtance into the receiver, without being at 
all decompoſed. In order to avoid this inconveni— 
ence, it is adviſeable to make ule of a long-bodied 
retort, ſuch as is known by the name of the Engliſh, 
retort, | | | 

If you ſtop the diſtillation of roſin about mid- 
way, or when the oil that comes over begins to 
grow thick, you may by changing the receiver keep 
the firſt oil apart : it is pretty fluid, and of a mid- 
dle nature between the æthereal oil, obtained with 
the heat of boiling water, and the laſt thick oil, 
that doth not riſe till towards the end of the diftil- 
lation, This laſt thick oil is that which Mr. Hom- 
berg fired with concentrated oil of vitriol. 

If we examine the matrer contained in the retort, 
when the diſtillation is thus ſtopped ſhort, it ap- 
pears, when cold, in the form of a ſolid ſubſtance, 
almoſt perfectly diaphanous, of a deep redith-yel- 
low colour, and friable : It is known by the name 
of Colophony. 

This analyſis of boiled turpentine, is a ſpecimen 
of the analyſis of almoſt all other refins ; ſo that 
what hath been ſaid on this occaſion is, in a man- 
ner, general, and applicable to other decompoſitions 
of the ſame kind, We ſhall now proceed to ex- 
amine ſome other oily matters, which exhibit pecu- 
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liar phenomena, and do not come under the gene- 
ral rules. ö 


PROCESS, - 


The Analyſis of Reſins : inflanced in Benjamin. The 
Flowers and. Oil of Benjamin. 


NTO a pretty deep earthen pot, having a bor- 
1 der or rim round its mouth, put the benjamin 
you intend to analyze. Cover the pot with a large 
conical cap of very thick white paper, and tye it on 
under the rim. Set your pot in a ſand-bath, and 
warm it gently till the benjamin melt Continue 
the heat in this degree for an hour and half, Then 
untye the paper cap and take it off, ſhaking it is 
little as poſtitble. You will find all the inſide of 
the cap covered with a great quantity of beautiful, 
white, ſhining flowers, in the torm of little needles, 
Bruſh them off gently with a feather, put them in- 

to a bottle, and ſtop it cioſe. 

As ſoon as you take off the firſt cap, cover your 
pot immediately with a ſecond like the former, In WW © 
this manner go on till you perceive the flowers be- 
gin to grow yellowiſh; and then it is proper to de- e 
liſt. | | 

The matter leſt in the pot will be blackiſh and 
friable when cold. Pulverize it; mix it with ſand; 
and diſtill it in a glals retort with a graduated heat. 
There will come over a light oil, of a fragrant 
ſcent, but in very {mall quantity; a little of an acid 
liquor, and a great quantity of a red thick oil. 
There will be left in the retort a charred, ſpungy 
ſubſtance. ; : 


OBSERVATIONS 


All oily matters, that are naturally thick and in 
a concrete form, reſemble each other in this, that 


the 


— 
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chey derive theſe qualities from an acid combined 
with them. But they nevertheleſs differ greatly 
from one another in many reſpects. The quality, 
me quantity, of the acid to which they owe their 

conſiſtence, and the manner in which it is united 
with them, diverſify them a thouſand ways. 


In the preceding proceſs we advanced that -na- 
tural balſams are diſtinguiſhed from reſins by their 
containing ſo much more oil, in proportion to their 


acid, as ſuffices to render them almoſt fluid, For 
this reaſon they yield an eſſential oil: whereas re- 


ſins, on the contrary, are ſolid ; all their oil being 


loaded and weighed down with a great quantity of 


acid, ſo that no eſſential oil can be drawn from 


chem. a 


We obferved at the ſame time, that, when all the 


eſſential oil contained in a natural balſam is drawn 
Zoff, with the heat of boiling water, the reſidue takes 
Ja ſolid conſiſtence, and reſembles a reſin. In fact 
W almoſt all reſins yield, by diſtillation, the ſame 
principles as that reſidue; that is, an oil of a mid- 
Wing nature between eſſential oils and thick oils, in 


point of lightneſs and fluidity ; the whole being al- 


ways accompanied with an acid diffuſed in phlegm. 


In conſequence hereof the analyſis of benjamin, 


deſcribed in the procels, appears to vary very much 
from that of other reſins : for here we ſee a vola- 
ile matter in a concrete form; namely, the white 
flowers that riſe firſt; which doth not uſually oc- 
cur in the analyſis of reſins. Let, if we examine 
che matter, we ſhall be convinced that it is very a- 
rnalogous to one of the principles obtainable from 
W i! r<tins; that indeed it differs there from in ſome 
Jof its properties, particularly in its external form; 
but that it is in reality the very ſame. | 


In fact the flowers of benjamin are no other than 


an oily acid, nearly of the fame nature with thoſe 


obtained from all other vegetable ſubſtances; but 
which, inſtead of being liquid like them, appears 
in 
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in a dry man form, and in a mannner cryſtal. 
lized It probably derives this property from its 
dil ng e with its acid, either in greater 
quantity, or in a more intimate manner, than in 


the reſt, and ſo ſtrongly united therewith as not to 
be ſeparated from it by a ſubliming heat; or from 


hence, that the compound, of which it is a part, 


contains too little phlegm to diſſolve it; or elſe, 
that it is hindered from diflolving therein by the 
oil with which it is combined. Perhaps all theſe 


cauſes may concur together in producing its con- 


crete form, a 
The ſaline character of this ſubſtance appears 
chiefly from its being ſoluble in water: but the wa- 


ter muſt be very hot, and even boiling, before it 


will effect this ſolution; and when it cools, the ſalt 
ſhoots into fine needles at the bottom. This phe- 


nomenon directs us to a method of ſeparating it 


from benjamin without ſublimation. 


For this purpoſe the reſin muſt be boiled in wa- 


ter: the water will then diflolve the ſalt; and, as it 


cools, che ſalt will cryſtallize, and may be eaſily 
collected. But as the oil, with which the acid is 


combined, -hinders the water from diſſolving it ſo 
eaſily as it otherwiſe would, we cannot obtain quite 
ſo much of it, from the . quantity of benjamin, 
by decoction as by ſublimation; the laſt portions 
thereof being united with a great quantity of oil, 
which defends them againſt the action of the water, 
This ſalt diſſolves readily in ſpirit of wine, on ac- 
count of the oil combined with it. A courſe of 


well connected experiments might give us à far 
greater inſight into its natural properties than we 


can now boaſt of. 

Benjamin yields a much ſmaller quantity of fluid 

oil by diſtillation than other reſins do, becaule 

the greateſt part of its oil is employed in the com- 

poſition of its oily, volatile acid ſalt. The thick 
oil drawn from this reſin, is thicker than that ory 
taine 


O1 
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tained from any other reſin, and even fixes like but- 
ter when cold; nor can we get more than a very ſmall 
quantity of acid in a diſtinct liquor. All theſe ef- 

fects depend on what we mentioned above, in re- 
lation to its ſaline flowers; to wit, the peculiar and 
intimate union between the acid and oily parts of 
this reſin, ſo that the fire cannot ſo eaſily or ſo per- 
fectly disjoin them, as it doth thoſe of other retins. 

Benjamin, when diſtilled, leaves in the retort 
much more of a charred coal, than is left by moft 
other reſinous matters, This may be owing to 
the conſiderable quantity of earthy matter which it 
contains, and which, perhaps, may alſo be one of 
W the. cauſes that contribute to give its ſalt a concrete 
form. 


— 


— — — 


REFLECTIONS. 


On THE NATURF AND PROPERTIES OF Cam- 
| PHOR, h 


L do not propoſe to give an analyſis of this 
f ſingular body; becauſe hitherto there is 
no proceſs known in chymiſtry by which it can be 
decompoſed, We ſhall therefore content ourſelves 
with reciting its principal properties, and making a 
few reflections oli its nature. | | 

Camphor is an oily concrete ſubſtance : a kind 


ter. 
ac- of refin, brought to us from the Iſland of Borneo, 
, of but chiefly 'from Japan. This ſubſtance reſembles 
far reſins, in being inflammable, and burning much 
we as they do; it is not ſoluble in water, tut diſſolves 
entirely and perfectly in ſpirit of wine; it is eaſily 
luid WE ſeparated again from this menſtruum, as all other 
auſe oily matters are, by the addition of water; it diſ- 
om-ſolves both in expreſſed and in diſtilled oils; it hath 
hick very ſtrong aromatic ſmell. Theſe are the chief 
ob- Properties which camphor poſſeſſes in common with 


reſins: 
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reſins: but in other reſpects it differs totally from 0 
them ; eſpecially in the following particularss WP 

Camphor takes fire and flames with vaſtly more ! 
eaſe than any other reſin. It is fo very volatile, [ 
that it vaniſhes entirely in the air, without any o- t 
ther heat than that of the atmoſphere. In diſtilla X 


tion it riſes entire, without any decompoſition, or 
even the leaſt alteration. It diſſolves in concentrat- 
ed mineral acids; but with circumſtances very dit. 
ferent from thoſe that attend other oily or reſinous 
ſubſtances. The diſſolution is accompanied with 
no efferveſcence, no ſenſible heat; and conſequent- 
ly can produce no inflammation. Acids do not. 
burn, blacken, or thicken it, as they do other oily 
matters; on the contrary, it becomes fluid, and 
runs with them into a liquor that looks like oil. 
Camphor doth not, like other oily matters, ac. 
quire a diſpoſition to diſſolve in water by the union 
it contracts with acids; though its union with them 
ſeems to be more intimate than that of many oily 0 
matters with the ſame acids. On the contrary, if Þ* 
a combination of camphor and an acid be diluted WW 5 
with water, theſe two ſubſtances inſtantly ſeparate - 
from each other : the acid unites with the water, 
and the camphor, being entirely diſengaged from 
it, ſwims on the ſurface of the liquor. Neither 
volatile alkalis, nor the moſt cauſtic fixed alkalis, fire 
can be brought into union with it; for it always ; 
ludes their power. 


2 er 
Notwithſtanding theſe wide differences between wil 
camphor and all other oily and reſinous ſubſtances uur 


the rule, that acids thicken oils, ſeems to be ſo u- 1 
niverſal, and ſo conſtantly obſerved by nature, mo 
that we cannot help thinking this ſubſtance, lv 
all the reſt, is an oil thickened by an acid. But Wi... 


what oil? what acid? and how are they united * fro 
This is a ſubject for very curious enquiries. ou 
With a yellow oil drawn from wine, and an acid ea. 
vinous ſpirit, of which we ſhall ſay more under ie 1 


artick 
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of æther, Mr. Hellot made a kind of artificial cam- 
phor; a ſubſtance having the odour, favour, and 
inflammability of camphor; an imperfect camphor. 

True camphor bath the levity, the volatility, and 

the inflammability of æther. Can it be a ſubſtance 

of the ſame nature with ether, a kind of ſolid &-- 
ther, an ther in a concrete form? g 


PROCESS II. 


The Analyſis of Bitumens  inflanced in Amber. The 
Volatile Salt and Oil of Amber. 


NTO a glaſs retort put ſome ſmall bits of amber, 
I ſo as to fiil but two thirds of the veflel. Set 
your retort in a furnace covered with its dome ; fit 
on a large glaſs receiver; and, beginning with a ve- 
ry gentle heat, diſtill with degrees of fire. Some 
phlegm will firſt come off, which will gradually 
grow more acid, and be ſucceeded by a volatile falt, 
JW figured like fine needles, that will ſtick to the ſides 
W of the receiver, 
= Keep the fire up to this degree, in order to drive 
© over all the ſalt. When you perceive that little or 
none riſes, change the receiver, and increaſe your 
fire a little, A. light, clear, limpid oil will aſcend, 
As the diſtillation advances, this oil will grow hi h- 
er coloured, leſs limpid, and thicker, till at laſt it 
will be opaque, black, and have the conſiſtence of 


ither 
= 4115, 
YS (* 


wee 


TT turpentine, 3 1 
% When you perceive that nothing more com2s off, 
* though the retort be red hot let the fire go out. 

9 


You will have in the retort a black, light, ſpungy 
coal, If you have taken care to ſhift the receives, 
irom time to time, during the diſtillation of your 
ou, you will have ſundry feparate portions thereof, 
each of which will have a different degree of tenu- 
Vol. III. F <* ©; 57 Hl 


But 
ited ! 


n acid 
ler che 
artick 


* 


62 ELEMENTS OF THE 


ity or thickneſs, according as it came over at the 
beginning, or towards the end of the diſtillation, 


OBSERVATIONS. 


The ſubſtance of which we have here given the 


analyſis, together with all others of the ſame, that f 
is, the bituminous kind, is by moſt chymiſts and 0 
naturaliſts claſſed with minerals: and fo far they a 
gare right that we actually get theſe mixts, like o- v. 
ther minerals, out of the bowels of the earth, and e 
never procure them immediately from any vegetable re 
or animal compound. Yet we have our reafons for ol 
proceeding otherwiſe, and for thinking that we th 
could not, in this work, place them better, than It 
immediately after thoſe vegetable ſuhſtances which an 
we call reſins. th 
Several motives determine us to act-in this man- th 
ner. The analyſis of bitumens demonſtrates, that, th, 
with regard to the principles of which they couſiſt, qu 
they are totally different from every other kind of il «: 
mineral ; and that, on the contrary, they great!y | 
reſemble vegetable reſins in almoſt every reſpect. iſ anc 
In ſhort, though they are not immediately procur- in 
ed from vegetables, there is the greateſt reaſon for Wi car: 
believing that they were originally of the vegetable WW {en 
kingdom, and that they are no other than reſinous I i ! 
and oily parts of trees or plants, which by lying long one 
in the earth, and there contracting an union with the ¶ beſi 
mineral acids, have acquired the qualities that dil- vit 


tinguiſh them from reſins. 

Mineralogiſts know very well that we find, every 
where in the carth, many vegetable ſubſtances, that 
have lain very long buried under it, and frequent!y 
at a conſiderable depth. It is not uncommon t0 
find, under ground, vaſt beds of foſſile trees, which 
ſcem to be the remains of immenſe foreſts : and 
bitumens, particularly amber, are often found . 
mong this lubterrancous wood. od 

L216 
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Theſe conſiderations, - joined to proofs drawn 
from their analyſis, make this opinion more than 
probable : nor are we ſingular in maintaining it, as 
it is adopted by many able modern chymiſts. 


je The analyſis of amber, above deſcribed, may 
at ſerve as a general ſpecimen of the decompoſition of 
dl other bitumens: with this ſingle difference, that 
ey amber is the only one among them which yields the 
o- volatile ſalt aforeſaid; and this determined us to 
ad examine it preferably to any other, As for the 


reſt, they all yield a phlegm, an acid liquor, and an 
oil; which is thin at firſt, but grows thicker and 
thicker, as the diſtillation draws towards an end. 
It muſt be underſtood, however, that theſe acids 
and theſe oils may differ, according to the nature of 


the phlegm, the acid, and the oil, reſulting from 
the decompoſition of reſins, differ in quantity and 
quality, according to the nature of the refins from 
which they are procured. LAS IE 
be principal differences obſerved: between reſins 
and bitumens are theſe : the latter are leſs ſoluble - 
in ſpirit of wine; have a peculiar ſcent, which 
cannot be accurately deſcribed, and of which the 
ſenſe of ſmelling only can judge; and their acid 
is ſtronger and more fixed, This laſt property is 
one of the motives which induce us to think that 
beſides the vegetable acid, originally combined, 
with the reſinous or oily matter now become a bitu- 
men, a certain quantity of mineral acid hath, in a 
courſe of time, been ſuperadded to conſtitute this- 
mixt. We ſhall preſently ſee that the fact is certain-- 

ly ſo, in the caſe of amber at leaſt. | | 


on to Almoſt all authors, who mention the analyſis of 
vhich amber, have given different accounts of the volati- 
an ity of its ſalt, and of the time of the diſtillation- 


when it begins to riſe. Some make it aſcend im-- 
mediately after the. firſt acid phlegm. Others ſay 
lat it doth not begin to appear till after the firſt 

E 2 : hin 


the bitumens from which they are drawn; juſt as 
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thin oil; and others again affirm that it comes o- 
ver with the laſt thick oil. Mr. Bourdelin, who 
hath examined this matter to the bottom, in a me- 


moir on the analyſis of amber given in to the acade- 


my, very judiciouſly remarks, that the different re- 
ſults, which thoſe chymiſts met with in analyzing 
our mixt, aroſe wholly from the different manner 
wherein each conducted his fire during the ope- 
ration, ; | 

It is certain that ſuch a cauſe is capable of produ- 
cing. valt differences: for when fire is haſtily appli- 
ed, or made too violent, it not only cohfounds and 
tumuituouſly mingles the principles of the body to 
be analyzed, but it even frequently drives up the 
entire ſubſtance itſelf out of the _—_ into the re- 
ceiver, without decompoling it at all. This is real- 
ly ſo in the caſe of amber, and of almoſt all 
compound. ſubſtances that are not extremely fix- 
ed. | 

It ought therefore to be obſerved, as a general 
and important rule in every analyfis, to adminiſter 
the fire exceeding ſlowly and cautiouſly, as one can 
never err on that fide ; and to increaſe it only by 
ſuch degrees as appear neceſſary for carrying on the 
diſtillation By obſerving this method, an accurate 
analyſis will be attained : by this means the ſalt of 
amber will riſe before the oil; whereas, if a degree 
of heat ſufficient to raiſe the thin oil, or even the 
thick oil, be applied at firſt, the ſalt will accord- 
ingly come over with the one or the other of theſe 

oils. 

Chymiſts remained a long time unacquainted with 
the nature of this ſalt of amber, and authors of the 
\ greateſt name agreed as little on this point, as 
on that juſt mentioned. Some aſſerted it to be a 
volatile falt of the ſame kind with that which is ob- 
tained from animal ſubſtances ; that is, a volatile 
alkali: others, on the contrary, pretended that ic 
_ > was an acid of a ſingular nature, 1 


of 
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It is very ſurpriſing that ſuch authors ſhould dil” 
agree on fuch a point; conſidering how eaſily it 
may be aſcertained whether this falt may be really 
an acid or an alkali, Mr, Bourdelin juſtly decides the 
queſtion in favour of thoſe who affirm it to be au 
acid. In fact it hath all the properties of an acid: 
jt hath the taſte of one, forms neutral ſalts wich al- 
kalis, and differs from the moſt unqueſtionable a- 
cids in this alone, that, being combined with a por- . 
tion of oil and a ſmall quantity of earth, thefe give 
it a concrete form; which is not a folitary caſe - 
in chymiſtry, as is evident from cream of tartar.. - 
Wich regard to its volatility, there is nothing in, 
that repugnant to the properties of its conſtituent ©: 
principles; ſeeing the acid and the oil predominant 
therein may eaſily be ſuppoſed to communicate their 
volatile nature to the {mall portion of earth with, = 
which they are combined e 

Thoſe chymiſts, who looked upon the ſalt of am 
ber as a volatile alkali, either did not examine it © 
thoroughly, but contented themſelves with its firſt 
appearance, in which it reſembles the valatile ſalt of, 
animals, or clſe. were led into the errour by ſome 
particular, circumſtances, We know. for example, 
that animal as well as vegetable ſubitances are dug 
out of the earth, The inſects, ſometimes. found 
incloſed in lumps of amber, ſufliciently prove this. 
Perhaps they made their experiments on ſuch pie- 
ces of amber; or elle, that which they uſed might 
de mixed with fome animal ſubſtance not. very per - 

eptible, In ſuch a caſe it would be no wonder if 
he volatile ſalt obtained ſhould. ſhew ſome tokens +» 
d an alkali : for-the volatile alkali arifing from the 
anal matter would only be mixed, not combined, 
Wh the ſalt of the amber; as che great quantity of 
ll, in which both theſe ſalts are entangled, would 
inder them from diſſolving each other, and form- 
ag ſuch a ncutral falt as would be produced in o- 
er circumſtances. | | „„ 
3 The - 


was not the only point that remained to be diſcuſſed 
on this occaſion, Its acid quality being ance clear. 


in Mr. Bourdelin's memoirs, and his diſcovery 


tered, and ſo ſtrangely diſguiſed, that we not only 


— 


nigous, pappy, Whitiſh matter, amongſt. which it | 


gure, the neutral ſalt produced by a combination e 
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ne acid or alkaline nature of the ſalt of amber 


ly aſcertained, the nature of this acid was next to 
be determined. This is the object chiefly aimed at 


thereof is unqueſtionably one of the fineſt, and at 
the fame time one of the moſt difficult, that could 
be attempted with regard to this bitumen, 

It appears plainly from ſeveral experiments, of 
which we have given an account in the courſe of 
this work, that the ſtrongeſt mineral acids, by be- 
ing combined with any oily matter, are fo vaſtly al. 
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are incapable of diſtinguiſhing what they are, but 

even can hardly avoid decompoſing, and partly del- 

troying them, by thoſe very operations which ſeem 
the beſt adapted to ſeparate them from the oil in 
which they are inviſcated. Mr, Bourdelin had all 
theſe difficulties to ſurmount, and inceſſantly met 
with new obſtacles in that troubleſome fatty mat- Wi 
ter, which, like an impenetrable veil, concealed 
from his view the acid whoſe nature he wanted 
to diſcover. But at laſt, by dint of manifold expe: 
riments, he happily gained his end. Two parts of 
pure nitre, unadulterated with the leaſt particle of 
ſea-ſalt, and one part of amber, pulverized and 
mingled together, procured him, by deflagration, 
a ſalt partly neutral and partly alkaline ; which be 
ing lixiviated, and ſet to evaporate ſpontaneoully, 
there formed at the bottom a reſidence of a mucil WW 


hd pw ob Any bud wo 


—— 
N 


could diſtinguiſh cryſtals, that were very tranſi- 
rent, regularly figured, of a cubical form, but 1 
ther oblong ; ſo that they repreſented little oblonzull 
ſquares moſt exactly formed, and about half a li 
- thick | | 
As theſe cryſtals perfectly reſembled, in their i 
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the acid of ſea-ſalt with the alkaline baſis of nitre ; 

this was a proof to Mr. Bourdelin that the acid of 

amber is of the ſame kind, or rather exactly the 

ſame, with that of ſea-ſalt. The nitre being alka- 

lizated by means of the phlogiſton of the amber, 

the acid of the bitumen, finding this alkali a pro- 
per baſis to fix in, unites with it, and by that means 
is enabled to reſiſt the action of the fire, ſo as not 

to be carried off by it. | 

On the other hand, it is ſeparated from the fat 
matter by which it was maſked before ; for by the 
help of this fat matter the nitre is alkalizated, The 
acid having by this means recovered all its proper - 
ties, begins to diſcover them, as hath been ſaid, by 
the figure it conſtantly gives to the cryſtals of the 
neutral ſalt which it helps to conſtitute, 

Moreover, this neutral ſalt hath all the eſſential 
properties of ſea- ſalt. It hath its taſte; it decrepi- 
tates in the ſame manner on live coals; if oil of vi- 
triol be poured on it, white vapours ariſe, which 
have the ſmell of ſpirit of ſalt, and are an actual 
ſpirit of ſalt. Laſtly, it makes a white pre cipitate 
of mercury diflolved in ſpirit of nitre, and a luna 
cornea of ſilver difloived in the ſame ſpirit ; which 
laſt proofs would alone be ſufficient to eſtabliſh Mr, 
Bourdelin's opinion, though we had no other. 

It were to be wiſhed that the experiments which 
Mr. Bourdelin hath made on amber were alſo tried 
on other bitumens. There is reaſon to think they - 
S would be found to contain either the marine or the 
WW vitriolic acid: for though they do not yield a vola- 

tile ſalt as amber doth, in diſtillation, yet the acids - 
obtained from them are very ſtrong, and appear, 
as we ſaid before to have a mineral origin. Mr. 
Geoffroy obſerved that amber being pulverized, and 
infuſed in hot water, parts with its ſalt in the ſame 
manner as Benjamin does; which gives room to 
ſuſpect that amber is to bitumens what benjamin is 


to reſins. 5 
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PROCESS 3 8 
The Analyſis of Bee's-Wax, and ſuch oily 2 


as are analogous to it. 


-” 


10 a ſtiff paſte. 
retort, and diſtill as uſual, with a graduated fire, 


beginning with a very gentle heat. An acid phlegm | 


will come over, and be followed by a liquor which 


at firſt, will look like an oil, but will ſoon congeal 


in the receiver, and have the appearance of a butter 
or greaſe. 
fire by inſenſible degrees, till nothing more will come 
off. Then ſeparate the butter from the acid phlegm 


in the receiver, mix it with freſh ſand, and diſtill 
Some acid 


it again juſt as you did the wax before. 
phlegm will ſtill come off, and an oil will aſcend, 
which will not fix in the receiver, though it be til 
thick. 
verned that tbe drops may ſucceed each other at the 
diſtance of ſix or ſeven 1ieconds of time, Do not 
increaſe it, till you perceive the drops fall more 
flowly ; and then increaſe it no more than is neceſ- 
ſary to make the drops follow each other as above 
directed. When the diſtillation is finiſhed, you will 
find in the receiver the oil come wholly over, and 


a little acid phlegm. Separate the oil from this li- 
quor; and, if you defire to have it more fluid, re- 


diſtill it a ird time in the ſame manner. 


Bee's-Wax, like all other oily matters. in a con- 
crete form, is an oil thickened by an acid. Its de- 
compoſition furniſhes us with a very convincing 
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ELT "MO wax you intend to analyze, and mix 
with it as much fine ſand as will make it in- 
Put this paſte in little bits into a. 


Continue the diſtillation, increaſing the 


Continue the diſtillation, with a fire ſo go- 
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proof of this truth ; which, you ſee, is confirmed 
more and more, by every new analyſis we make of 
ſuch ſubſtances. _ | 

Wax doth not part with all its acid in the firſk * 
diſtillation: and this is the reaſon that it doth not 
then become a fluid oil, but a butter, which hath _ 
only a degree of ſoftneſs proportioned to the quan- 
tity of acid ſeparated from it. The ſame thing 
holds with regard to its. butter; which lofing by 
Ja {ccond diſtillation, a great part of the remaining 
acid which cauſed its conſiſtence, is by that means 
turned to an oil. Laſtly, this oil, from being thick, 
becomes very fluid by a third diſtillation, and fo 
follows the general rule of oils ; which always be- 
come the more fluid the oftener they are diſtil- 
led or recti fied. „ 

What is here ſaid concerning wax is applicable 

W to reſins alſo; which it further reſembles in its con- 
ſiſtence, and its refuſing to diflolve in water : yet 
it differs from them eſſentially in ſeveral refpects ; 
and for this reaſon we thought proper to treat of 
it in particular, The properties in which it differs 
from reſins are theſe : 

Firſt, it hath no aromatic ſcent, nor acrid taſte, 
as relins have. EI. 3 . ; 

decondly, it doth not yield a thin limpid oil in 
the firſt diſtillation, as they do. 

Thirdly, its oil, or its butter, doth not grow ſen- 
livly thicker with age. Mr. Boerhaave kept ſome 
butter of bee's-wax for twenty years in a veſſel that 
vas not ſtopt, but only covered with a bit of pa- 
per; yet it did not grow hard An eſſential oil, tho? 
Kept much cloſer ſhut up, would ia much leſs time - 
nave acquired the conſiſtence of a balſam; and a 
allam, in that time, would have become a reſin. 

Fourthly, Bee's-wax is not ſoluble in ſpirit of 
vine; whereas it is the very nature of refins to dif- 
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dive in that menſtruum. 
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PROCESS IV. 
The Analyſis of Ber's-Wax, and ſuch oily compound 


as are analagous to it. 


- 


—_ 


 TELT the wax you intend to analyze, and mix 
1 with it as much fine ſand as will make it in. 
to a ſtiff paſte, Put this paſte in little bits into a. 
retort, and diſtill as uſual, with a graduated fire, 
beginning with a very gentle heat. An acid phlegm 
will come over, and be followed by a liquor which 
at firſt, will look like an oil, but will ſoon congeal 
in the receiver, and have the appearance of a butter 
or greaſe. Continue the diſtillation, increaſing the 
fire by inſenſible degrees, till nothing more will come 
off. Then ſeparate the butter from the acid phlegm 
In the receiver, mix it with freſh ſand, and diſtilt 
it again juſt as you did the wax before. Some acid 
phlegm will ſtill come off, and an oil will aſcend, 
which will not fix in the receiver, though it be ſtill 
thick. Continue the diſtillation, with a fire ſo go- 
verned that tbe drops may ſucceed each other at the 
diſtance of ſix or ſeven ieconds of time, Do not 
Increaſe it, till you perceive the drops fall more 
{ſlowly ; and then increaſe it no more than is neceſ- 
ſary to make the drops follow each other as above 
directed. When the diſtillation is finiſhed, you will 
find in the receiver the oil come wholly over, and 
a little acid phlegm. Separate the oil from this li- 
quor ; and, if you deſire to have it more fluid, re- 
diſtill it a third time in the ſame manner, 
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Bee's-Wax, like all other oily matters. in a con- 
crete form, is an oil thickened by an acid. Its de- 


compoſition turniſhes us with a very convincing 
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of of this truth; which, you ſee, is confirmed 
ore and more, by every new analyſis we make of 
uch ſubſtances, 

Wax doth not part wich all its acid in the firſt 
aillation: and this is the reaſon that it doth not 
hen become a fluid oil, but a butter, which hath 
Woly a degree of ſoftneſs proportioned to the quan- 
Di of acid ſeparated from it. The ſame thing 
Polds with regard to its butter; which lofing by 
W {cond diſtillation, a great part of the remaining 


ds 


IM cid which cauſed its confiſtence, is by that means 
ch Harned to an oil. Laſtly, this oil, from being thick, 
eal WSccomes very fluid by a third Ailtillation. and ſo 
ter 


ollows the general rule of oils; which always be- 
ome the more fluid the oftener they are diſtil- 
d or recti fied. 

What is here faid concerning wax is applicable 
o reſins alſo ; which it further reſembles in its con- 


tence, and its refuſing to diflolve in water: yet 
nd, differs from them efleatially in ſeveral reſpects 
till Nad for this reaſon we thought proper to treat of 
g0- "Wi in particular, The properties in which it differs 
the From reſins are theſe : 

not Firſt, it hath no. aromatic cent, nor. acrid taſte, 


J reſins . | - | 
decondly, it doth not yield a thin limpid oil in 
he firſt diſtillation, as they do. 

Thirdly, its oil, or its butter, doth not grow ſen- 
bly thicker with age. Mr, Boerhaave kept ſome 
utter of bee's-wax for twenty years in a veſſel that 
as not ſtopt, but only covered with a bit ot pa- 
er; yet it did not grow hard An eſſential oil, tho? 
ept much cloſer ſhut up, would ia much leſs time 
ave acquired the conliſtence of a balſam; and a 
lam, in that time, would have become a reſin. 
Fourthly, Bee' $-WAX is not ſoluble ia ſpirit of 
ne ; whereas it is the very nature of reſins to diſ- 
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Fiftbly, I have obſerved that ſpirit of wine ac; 
faintly on the butter of bee's-wax ; diſſolves tha 
butter, when diſtilled to an oil; unites more read. 
ly with that oil when rectified by a third diſtillation, 
_ and diflolves it {till the more readily the oftener iti 
diſtilled, Reſins, on the contrary, are more ſolu- 
ble in ſpirit of wine than the thin oils drawn from 
them; and thoſe oils acquire the property of reſiſt 
ing that menſtruum more and more obſtinately the 
|  oftener they are rectified, - "#1 

By theſe differences we may judge whether it be 
proper to confound bee's-wax with refins, or whe- 
ther it ought not rather to be confidered as an oil 
compound of a ſingular ſpecies, which deſerves to 
be ranked in a different claſs, or at laſt in ſome o- 

ther diviſion, i 
If we take the moſt curſory view of the proper: 
ties of eſſential oils, and compare them with thoſ: 
of fat oils, we cannot avoid being ſtruck with a re. 
ſemblance between the properties of eſſential oi 
and thoſe of reſins, as well as with the apparent 
conformity between the properties of fat oils and 
. thoſe of bee's-wax : from all which we may con 
clude with good reaſon, in my opinion, that thi 
oil of bee's-wax is not of the ſame nature wit 
that of reſins. The oil of refins hath all tht 
properties of an eſſential oil, and is juſtly allowed 
to be an eſſential oil rendered chick and ponderol! 
by an acid. The oil of bee's-wax, on the contra!) 


Pro 


hath all the properties of fat oils ; and there is gr th 
room to think that this ſubſtance is really no oth", 
than a fat oil hardened by an acid. te 
© Bee's-wax is not the only oily compound that af o 
2 


pers to have a fat oil for its bafis, Certain ſhrubs li 
America yield, by decoction, a ſubſtance that hath 
all the properties of bee's-wax, differing therefro 
only in its colour, which is green. The butter“ 
Cacao is alſo a ſubſtance analogous to bee's- Wang 

and would be really wax, if it were but as hard | 


_ ah 0 " . 4 5 9 v * * 
fe ie ths Nane Ran | 
* * 
4 4 — » { - - 4 . : 
? — * 


or it contains the fame principles, but in different 
Proportions: in ſhort, it is to bee's-wax what bat- 
ams are to reſins, N 
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ron Ve Saccharine Fuices of Plants analyzed: inſtanced 
liſte | in Honey. & "2 


th | | 1 
1 JUT into a ſtone cucurbit the honey you intend - 


it be to diſtill; ſet it in a moderate fand- heat, and 
he- raporate ehe greateſt part of its humidity, till you 
oil erceive the phlegm begin to be acid. Then take 


ut the matter remaining in the cucurbit, put it in- 
d a retort, - leaving a full third thereof empty, and 
iſtill in a reverberatory with degrees office. © An 
cid, amber - coloured liquor will come over. As 
e operation advances this liquor will continually 
ecome deeper coloured and more acid, and at the 


Es {0 
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oper- 
thok 


re 
| ome time a little black oil will aſcend, When the 
aro iſtillation is over, you will find in the retort a pret- 
an large charred maſs, which being burnt in the o- 
con. en air, and lixiviated, affords a fixed alkali. 


t the 
with 
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11 th: | 

lowed If we confider nothing but the nature of the 
jerouriaciples obtained from Honey, we may be indu- 
tray ed to think that this ſubſtance is of the ſame kind 
s greif ich refins; for we got from each a phlegm, an a- 
other, an oil, and a coal. Yet there is a very great 


fference between theſe two ſorts of compounds. 


nat iy matters of the reſinous kind are very inflam- 
rubszüß able and by no means ſoluble in water: Honey, 
t han” the contrary, is not inflammable in its natural 
refro08F*t© ; will not flame till it be half conſumed, or 
itter Mrned almoſt to a coal, by the fire; and mixes 
*g-WAaY 


adily and perfectly with water. Now whence can 
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this difference ariſe ? Since it is not owing to thy 
nature of the principles that conſtitute theſe mixt 
it muſt neceſſarily be attributed to the proportion 

in which thoſe principles are united. And indeed, 
if we attend to the quantities obtained from each hy 
analyzing them ſeverally, we ſhall find that, in thi 
reſpect, there is a very great difference between 
them. Oily compounds of the niture of reſing, 
which are not ſoluble in water, yield in diſtillation 
a little phlegm, a quantity of oil vaſtly exceed. 
ing that of their acid, and a very ſmall matter of 
coal, which when burnt, ſcarce leaves any token 
of a fixed alkali. Honey, on the contrary, and al 
other juices of the ſame nature, give out, when a+ 
nalyzed, a great deal of phlegm, a quantity of aci 

much ſuperiour to that of their oil, and a conſide 
rable maſs of coal; from which, when burnt in the 
open air and lixiviated, a very perceptible alkal 
may be obtained. 
Af the quantity of the principles procured b 
theſe two analyzes be compared together, it will be 
eaſy to deduce from thence the cauſes of the dit 
ferent properties obſerved in the mixts that afford 
ed them, In the large quantity af oil, of which 
reſinous ſubſtances conſiſt almoſt entirely, we ſee 
the cauſe of their being ſo inflammable, and 6 
indifloluble in water. When ſuch bodies are de 

_ compoſed, there remains but little coal, and ver 
little fixed alkali; becauſe their oil.carrics off will 
it almoſt all their acid, leaving a ſcarce perceprib 
pPortion thereof fixed in the coal, Now we knof 
that this acid is an eſſential requiſite to the formit! 

on of an alkali. Honey on the contrary, and tl 
analogous mixts, are ſo unapt to take fire, and mil 

ſo readily with water, only becauſe there is very NY 
tle oil in their compoſition, in compariſon of tt 
acid, which is their predominant principle. Fe 
the ſame reaſon they leave, when decompoſed, ' 
greater quantity of coal, which alſo yields = 
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ore fixed alkali than we find in the coals of 


ins. Perhaps theſe mixts may alſo contain a little 


ore earth. The cauſe of this greater quanti- 
of fixed alkali will be found in what we de- 
vered above concerning the combination and pro- 


action of that ſalt. 
Sugar, manna, and the ſaccharine juices of fruits 
nd plants, are ef the ſame nature as honey, yield 


he ſame principles, and in the ſame proportions. 


All theſe ſubſtances muſt be conſidered as native 


aps 4 becauſe they conſiſt of an oil rendered miſ- 


ible with water, by means of a ſaline ſubſtance, 
hey differ from the common artificial ſoaps in ſe- 
eral reſpects; but chiefly in this, that their. ſaline 
art is an acid, whereas that of common ſoap is an 


kali. The natural ſoaps are not for that reaſon 


he leſs perfect: on the contrary, they diſſolve in 
ater without deſtroying its tranſparency, and with- 
ut giving it a milky colour : which proves that a- 


ids are not leſs proper than alkalis, or rather that 


hey are more proper additaments, for bringing oils 
to a ſaponaceous ſtate. 


But it muſt be owned that we are not yet able to 
nitate by art, the acid ſoaps which are prepared 


nd ſo perfectly combined by nature, and that the 


eterſive quality of theſe is not near ſo ſtrong as that 
i the ſoaps. which have an alkali for their ſaline 


rinciples. | 3 

Though honey, and the other vegetable ſubſtan- 
es analogous to it, contain much acid, yet they 
ave no taſte of ſourneſs, nor any of the other 
roperties of acids; but on the contrary their taſte 


| ſoft and. ſaccharine : the cauſe of this is that 


leir acid is intimately. mixed and perfectly com- 


ned with their oil, which entirely ſheathes and 


lunts it, 
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PROCESS v. 


Gummy Subſtances analyzed inflancedin Gum Arabi. 


FYAISTILL gum arabic in a retort with degree 
| of fire. A limpid, ſcentleſs, and taſtelel 
phlegm will firſt come over; and then a ruſſet co- 
loured acid liquor, a little volatile alkali and an oil, 
which will firſt be thin and afterwards come thick. 
In the retort will be left a good deal of a charred 
ſubſtance, which being burnt and lixiviated wil 
give a fixed alkali. re g 


OBSERVATIONS 


__. Gums have at firſt fight ſome reſemblance of re- 
fins ; which hath occaſioned many reſinous matters 
to be called gums, though very improperly: for they 
are two diſtinct ſorts of ſubſtances, of natures ab- 
F  folutely different from each other. Tr hath been 
&.-. ſhown that reſins have an aromatic odour ; that 
they are indifloluble in water, and ſoluble in ſpirit 
of wine; that they are only an effential oil grown 
thick. Gums, on the contrary, have no odour, 
= are ſoluble in water, indiſſoluble in ſpirit of wine, 
and, by being analyzed as in the proceſs, are con- 
Vverted almoſt wholly into a phlegm and an acid. Ihe 
ſmall portion of oil contained in them is fo tho- 
roughly united with their acid, that it diſſolves per- 
fectly in water, and the ſolution is clear and limpid. 
In this reſpect gums reſemble honey, and the other 
vegetable juices analogous to it. They are all fluid 
originally; that is, when they begin to ooze out of 
their trees. At that time they perfectly reſemble 
- mucilages, or rather they are actual mucilages 
. which grow thick and hard in time by the evap®* 
. ration 
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ration of a great part of their moiſture : juſt as 
eſins are true oils, which, loſing their moſt fluid 
arts by evaporation, at laſt become ſolid, Infuſi- 
2ns or flight decoctions of mucilaginous plants, 
hen evaporated to dryneſs, become actual gums; 
Some trees abound both in oil and in mucilage : 
heſe two ſubſtances often mix and flow from the 


Tees #5 | 

ee blended together. Thus they both grow d 

; . znd hard together in one maſs, which of 3 

oil, t che ſame time both gummy and reſinous: and 

ick ccordingly ſuch mixts are named gum-refins, | 
* But it muſt be obſerved that theſe reſinous and 


gummy parts ſuffer no aiteration by being thus mix - 


lone. The reaſon is that they are not truly unit- 
d together: gums being indifloluble by oils or by 


rary, if the ſame gum-reſin be put into ſpirit of 


been ine, this menſtruum will diſſolve the reſin, and 
chat eave the gum, We ſhall treat more particularly of 
pur is diſſolution under the head of ſpirit of wine. 

, 


If a gum-reſin, inſtead of being only infuſed in 


lout, Beater, be triturated with water, it will be thereby 
Vine: rholly diffuſed through it: but the reiinous part, 
TH Fhich is only divided by the triture, and not diſſol- 


ed in the water, gives the liquor a milky colour, 
like that of an emulſion.. It is indeed - an actual e- 


1 mulſion; that which is made with kernels being, 
I like this, no other than a divided oil, diſperſed in 
1 mall particles by triture, and ſuſpended in the wa- 


er by means of a- mucilage. 
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d; but each preſerves its properties, as if it were 


efins, the parts of each are only entangled: a- 
mong thoſe of the other, by means of their viſco- 
ty, Hence if the gum-reſin be put into water, 
he water will diffolve only the gummy part, 
vithout touching the reſinous. On the con- 
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SECTION II. Mi ne 


1 of Operations on Fermented Vegetable Subſtances. 
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Or wen Propper or SPIRITUOUS FER WExices t 


TATION, F r f 


PROCESS J. 


To make Wine f Vegetable Subflances that are ſuſceh 
tibble of Spirituous F er mentation 


ET a liquor ſuſceptible of, and prepared for gan 
ſpirituous fer mentation be put into a caſt tend 

| 807 this caſł in a temperately warm cellar, and coWifcon'; 
er the bung-hole with a bit of linen cloth one t 
In. more or leſs time, according to the nature of e 
liquor to be fermented, and to the degree of heußever 
in the air, the liquor will begin to ſwell, and You: 
rarefied. There will ariſe an inteſtine motion, apo 
tended with a ſmall hiſſing and efferveſcence, thro: 
ing up bubbles to the ſurface, and diſcharging matt. 
pours ; while the groſs, viſcous, and thick parts 
being driven up by the fermenting motion, ant comp 
rendered lighter by little bubbles of air adhering Meal 
them, will riſe to the top, and there form a kind ferm 
ſoft ſpungy cruſt, which will cover the liquors for 
over. The fermenting motion ſtill continuing, th 4 mt 


nn will, from time to time, be lifted up 40 
crack 


2 


— 
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racked by vapours making their eſcape through it; 
Put thoſe fiſſures will preſently cloſe again, till, the 
fermentation gradually going off, and at laſt entire - 
yy ceaſing, the cruſt will fall in pieces to the bottom 
of the liquor, which will inſenſibly grow clear. 
en ſtop the caſk cloſe with its bung. and ſet it in- 
a cooler place. No 


" by (oa i 
Matters that are ſuſceptible of the ſpiritnous fer- 
mentation are ſeldom ſo perfectly prepared for it by 
nature as they require to be. If we except the juĩ - 
es that flow naturally from certain trees, but often 
r from incifions made on purpoſe in them, all o- 
her ſubſtances require ſome previous preparation. 
Boerhaave, who hath handled this ſubject excel- 
Jently well in his Chymiſtry, divides the ſubſtances- 
that are fit for ſpirituous fermentation into five clas. WM 
ſes, In the firſt he places all the mealy ſeeds, 9 
the legumens, and the kernels of almoſt all fruits. | 
he ſecond claſs includes the juices of all fruits 
hat do not tend to putrefation. In the third claſs: - 
and the juices of all the parts of plants which. 
tend rather to acidity than to putrefaction; and: 


LEN» 


onſequently thoſe which yield much volatile aikals 
on re to be excluded. The fourth claſs comprehends- _ A 
ff * he juices or ſaps that ſpontaneouſly diftill from W 
2 9 


everal trees and plants, or flow fromthem when 


nd H vounĩded, He forms his fifth and laſt claſs of the 
n, A laponaceous, ſaccharine, and concrete or thick jui- 
ron ges of vegetables. Reſinous or purely gummy +. 
1g 1 natters are excluded, as not being fermentable. 
py Theſe five clafles may be reduced to two; one 


comprehending all the juices, and another all the 


ing gmealy parts, of vegetables that are ſuſceptible of 

ind oermentation. The juices want nothing to fit them 

or Mor fermentation, but to be exprefled out of the iN 
g thi ſubſtances containing them, and to be dilated: wit 

P ſufficient quantity of water, If they be very | 
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1 ELEMENTS OF THE 
thick, the beſt way is to add ſo much water as ſhall 
render the mixed liquor juſt capable of bearing 
nmew.laid egg. With reſpect to farinaceous ſubſtay. 
| ces, as they are almoſt all either oily or mucilagi. 
nous, they require a little more management. The 
method of brewing malt-liquors will furniſh us with 
examples of ſuch management, It is thus deſcribed 
by Mr. Boerhaave. 8 1 5 
E In warm weather the grain is put into large vats, 
and a conſiderable quantity of rain-water, or ver 
| clean river-water, is poured thereon, in which it 
Hes till it be well ſoaked and ſwelled, This firk- 
operation is called the Steeping. 4 
When the grain is by this means grown very 
plump, it is taken out of the ſteep, and laid on 
great heaps in an open place, yet not too much ex- 
| poſed in the wind. In a very little time thoſe hea 
grow hot, the grain begins to ſprout, and ſhoot 
i out little buds of leaves and roots, The art of 
2 managing this operation properly conſiſts in ſeizing 
the exact point of time when the germination ſhould 
be ftopt: on this in a great meaſure depends the 
ſucceſs of the buſineſs. For, if the grain be left 
too long in this hot bed, it may begin to rot, or 
elfe the leaves and roots, by growing too much, 
may conſume moſt of the mealy ſubſtance, which, 
in this caſe, is the only ſubject of fermentation, 
and. if the germination be checked too ſoon, the 
advantage expected from it will be loſt ; that is the 
mucid matters will not be ſufficiently attenuated, 
As ſoon therefore as the germination is obſerved 
to have attained its proper ſtage, it muſt be ſtopt 
with all pollihle expedition. For this purpoſe the 
grain is carried into an open place expoſed to the 
north wind, where it is ſpread on a boarded floor 
and dried ; by which means it is hindered from 
ſprouting any more. It is next made to run flow! 
down through a'long tunnel made very hot, which 
at once drics it thoroughly to the very heart, and 
e Tak ms | 157 04M 


mouth, its meal makes a paſte that is not eaſily at- 
tenuated, or entirely diſſolved, by the ſpittle; where- 
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n ſome meaſure fcorches it; though very lightly. 
rain thus prepared is called Malt, 

By this germination,” exſiccation, and flight tor- 
efaction of the grain, the farinaceous ſubſtance is 
onſiderably attenuated, and its natural viſcoſity de- 
royed, which would otherwiſe hinder the meal, 
rhen boiled in water, from mixing with it and diſ- 


ſolving in it, as it muſt in ſome meaſure da to form 
a liquor fit for ſpirituous fermentation, 


Mr. Boerhaave takes notice that if grain, which 
ah not been thus prepared, be chewed in the 


u the meal of the ſame grain, after malting, mix- 
s immediately and perfectly with the ſpittle; it 


hath moreover a ſweet agreeable taſte, which cm- 
mon grain hath not, 


The grain being thus malted is ground : then hot 


water is poured thereon, in which it is left to infuſe 
for three or four hours. In that time the water 
takes up all the attenuated flour of the malt; where- 
as it would not diſſolve the farina of grain that had 
not undergone the above deſcribed preparations. 
The wort is then drawn off the grains, and boiled 
to a proper degree of inſpiſſation; the decoction is 
ſuffered to cool, and afterwards put into caſks to 


de fermented as the proceſs directs, +4 
As malt-liquor is apt to grow ſour, and will not 


keep ſo long as wine, ſome bitter plants are uſually 
boiled in the decoction, to make it keep the longer, 

and hinder it from turning ſour ſo ſoon as it other- 
viſe would. For this purpoſe ſuch plants ave choſ- 


en as have an agreeable bitter taſte ; and the prefe- 
rence is generally given to hops. WO Mz 
Beſides theſe preparations, relating chiefly to 
malt-liquors, there are many other things to be ob- 
ſerved relating to ſpirituous fermentation in gene- 
ral, and to all matters ſuſceptible of that fementa- 
wn, For example; all grains and fruits def 
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for that fermentation muſk be perfectiy ripe 3) for 


other- 
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3 ELEMENTS OF THE 
otherwiſe they they will not ferment without dig, 
culty, and will produce little or no inflammah} 
ſpirit. Such matters as are too auſtere, too acti] 
or aſtringent, are for the ſame reaſon unfit for ſj 
rituous fermentation ; as well as thoſe which aboung 
too much in oil. 3 | 
In order to make the fermentation ſucceed per. 
fectly, ſo as to produce the beſt wine that the fer. 
mented liquor is capable of affording, it is neceſ 
fary to let it ſtand quiet without ſtirring it, leſt the 
cruſt that forms on its ſurface ſhould be broken to 
little fragments, and, mix with the liquor. Thi 
cruſt is a kind of cover, which hinders the ſpirit 
ous parts from exhaling as faſt as they are formed, 
The free acceſs of the air is another condition ne- 
ceſſary to fermentation :. and for this reaſon the vel. 
ſet that contains the fermenting liquor muſt not be 
cloſe ſtopped ; the bung-hole is only to be covered 
with a linen cloth, to hinder dirt and inſects from 
falling into it. Nor muſt the bung-hole be too large; 
leſt too much of the ſpirituous parts ſhould eſcape 
and be loſt. 8 
Laſtly, a juſt degree of warmth is one of the 
conditions moſt neceſſary for fermentation : for in 
very cold weather there is no fermentation at all; 
and too much heat precipitates it in ſuch a manner 
that the whole liquor becomes turbid, and many fer 
menting and fermented particles are diſſipated. 
If, notwithſtanding the exacteſt obſervance of t- 
very particular requilite to excite a ſucceſsful fer- 
mentation, the liquor cannot, without difficulty, 
; be brought to efferveſce, which ſcarce ever happens 
but to malt liquor, it may be accelerated by mix. 
ing therewith ſome matter that is very ſuſceptible of 
fermentation, or actually fermenting. Such mat: 
ters are called ferments. The cruſt, or ye/t, that 
forms on the ſurface of fermenting liquors is a mok 
_  -efficacious ferment, and on that account very much 
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It ſometimes happens that there is n : 
5 chec 
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heck the fermentation excited in the liquor, be- 
abe rc it ceaſes of itſelf, To effect this, ſuch means 


rid 
{ps 


joned above for promoting fermentation, The 
und 


nd is obtained by mixing with the liquor a quan- 
ity of alkali, ſufficient to abſorb the acid contain- 
d therein: but this method is ſeldom made uſe of 
decauſe it ſpoils the liquor: which after being 
hus treated, is incapable of any ſpirituous fermen- 
ation, but on the contrary will certainly putrefy. 
Spirituous fermentation may alſo be ſtopped by 
xing with the liquor a great quantity of ſome 
aineral acid. But this likewiſe alters its nature; 
decauſe theſe acids, being fixed, always remain con- 


per. 


fer. 
cel. 
the 
n {0 
Thi 
"Ut 
ned, 


ne- ¶ founded therewith, and never ſeparate from it. 

vel- The beſt method yet found out for checking this 
þ g fermentation, without injury to the fermenting li- 
ered 


quor, is to impregnate it with the fumes of burn- 
ing ſulphur. Theſe fumes are known to be acid, 
and it is that quality in them which ſuſpends the 
fermentation. But at the ſame time this acid is ex- 
tremely volatile: fo that it ſeparates ſpontaneouſly 


rom 
ge, 
cape 


the 
r in 
all; 
nner 
fer- 


condition to continue its fermentation, , * 

For this reaſon when a wine is deſired that ſha 

be but half fermented, and ſhall partly retain the 
ſweet taſte it had in the ſtate of muff, (the proper 
name for the unfermented juice of the grape) it is 
put into caſks in which ſulphur hath been previouſ- 
ly burnt, and the vapours thereof confined by ſtop- 


fe- 
fer 


ulty, ping the bung-hole. Theſe are called matched 
Py wines, Tf the ſame operation be performed on 
lk“ 


muſt, its fermentation will be abſolutely prevented: 


lc oi vill retain all its ſaccharine taſte, and is then cal- 


uy led um. As the ſulphureous acid evaporates 
t p ſpontaneouſly, in no long ſpace, it is neceſſary to 
* fumigate matched wines or ſtums from time to 
me 


ime, when th 


* 1 0 


ey are intended to be kept long with- 


Out fermenting. | 
2888 R O- 


neck 


uſt be uſed as are directly oppoſite to thoſe men- 


rom the liquor, after ſome time, and leaves it in a 
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7 draw an Ardent Spirit from ſubflances that han 
undergone the Spirituous Fermentation. The an. 
Mi, of Wine. 


FE: a large copper cucurbite half full of vine 
Fit on its head and refrigeratory. Lute on 
receiver with wet bladder, and diſtill with a genth 
fire; yet ſo that the drops which fall from the nok 
of the alembic may ſucceed one another prety 
quick, and form a ſort of ſmall continued ſtrean 
So on thus till you perceive that the liquor which 
comes over ceaſes to be inflammable; and then de 
fiſt. You will find in the receiver a clear liquor 
ſomewhat inclining to an amber-colour, of a ple 
ſant quick ſmell, and which being thrown into the 
fire. inſtantly flames. The quantity thereof will h 
nearly a fourth part of the wine you put into tht 
alembic; and this is what is called brandy ;. that 
the ardent ſpirit of wine loaded with much phlegn 

In order to rectify it, and reduce it to ſpirit d 
wine, put it into a long-necked matraſs, capable 
of holding double the quantity. Fit a head to tit 
matraſs, and lute on a receiver: place your matral 
over a pot half- full of water; ſet this pot over 
moderate fire; and with this vapour bath dil 
your ſpirit, which will riſe pure. Continue th 
degree of heat till nothing more will come ove! 
You will find in the receiver a very clear colourle 
ſpirit of wine, of a quick but agreeable ſmel 
which will catch fire at once by the bare contact 
any flaming ſubſtance. „ f 


OBSERVATIONS. 


; It hath been ſhewn that honey, and the vegetab) 
Juices analogous to it, ſuch as muſt, and the juice 
ih | ft, 7 
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all ſaecharine fruits and plants, yield by diſtilla- 
on no other principles than phlegm, an acid, 
d a ſmall quantity of oil. The analyſis of wine, 
4 of all ſubſtances that have undergone the ſpi- 
vous fermentation, ſhews us that this fermenta- 
a produces, and in ſome ſenſe creates, n thoſe 
ixts, a principle that did not exiſt in them before; 
mean the ardent ſpirit, which is an inflammable 
zuor that is miſcible with water. This liquor re- 
on lts from a cloſer combination of the acid and the 
ot which are attenuated and united together by 
rmentation. To this oil, which is one of its con- 
reiß uent parts, its inflammability is owing, and the 
can imparts to this oil the property of mixing with 
hic ter, more perfectly and more intimately than 
n deen it makes a part of any other compound. 
Jury, there is, in the very compoſition of an ardent 
rit, a certain quantity of water which is neceflary -. 
it, which is one of its eflential parts, and with- 
ill t which it would not have the properties that 
o aracteriſe it. We ſhall preſently have occaſion 
nat 18 {ce, that, when ſpirit of wine is dephlegmated to 
legnWertain pitch, we cannot deprive it of any more 
rit 0881s aqueous parts, without decompoſing a quan- 
apaba of the ſpirit, proportioned to the quantity of 
ter drawn from it, | : | 
dati Ardent ſpirits are more volatile than any of the 
over aciples of the mixt from which they are produc- 
end conſequently more volatile than the phlegm 
acid, or the oil thereof, though they wholly 
liſt of theſe. This cannot be attributed to any 
ourle ng but a peculiar diſpoſition of theſe principles, 
ch are attenuated in a ſingular manner by. the 
tact 0 menting motion, and thereby rendered more ſuſ- 
ble of expanſion aud rarefaction. | 

[he great volatility of the ardent ſpirit procures 
an eaſy method of ſeparating it from the other 
iciples of wine, and of dephlegmating it. For 

| purpoſe it need only be diſtilled with ſuch a 
Ile heat as is juſt capable of railing the ſpirit, 
| but 
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of the ſecond diſtillation, by which brandy is chan. 


be fo much the better, the more exactly you oh. 


phlegm than is preciſely neceſſary to conſtitute! 
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but too weak to produce the fame effect on the 9. 
thee matters from which you deſire to free it, For 
this reaſon the more ſlowly, and with the leſs heat 
you diſtill your wine, the ſtronger and more ſpiri. 
tuons wilt your brandy be. The ſame is to be (ai 


ged into {pirit of wine, or, in other words, dephleg 
mated, The ſpirit of wine thus drawn from it vil 


ſerve the conditions here propoſed. 

If ſpirit. of wine be treated in the ſame manner 
as brandy, that is, if it be rectified by diſtillation 
with the ſame precautions, it will be thereby de. 
phlegmated as much as poſſible ; and then it is cal 
led alkohel, By this rectification it is not only freed 
from its redundant phlegm, but alſo from ſome 
particles of acid and of oil, which, though much 
leſs volatile than itfelf, yet aſcend with it in the 
firſt diſtillation : nor is it poſſible wholly to avoil 
this inconvenience. | 

Mr. Boerhaave propoſes to dephlegmatic ſpirit 
of wine more eaſily, and more accurately, 
diſtilling it from decrepitated ſea-ſalt mixed, while 
very hot, with the ſpirit, This muſt certainly bt 
a very good method; becauſe decrepitated ſet 
ſalt powerfully attracts moiſture, and conſequently 
is very apt to imbibe and retain that which is 
the ardent ſpirit: and ſpirit of wine doth not di 
ſolve ſea · ſalt; fo that there is no reaſon to fear is 
being in the leaſt contaminated therewith, 

All termented liquors do not yield near an equal 
quantity of ardent ſpirit ; becauſe they do not all 
before fermentation, equally contain the principles 
neceſſary to produce an ardent ſpirit, in the mo 
advantageous proportion or diſpoſition. 

There are ſeveral ways of proving whether 0r " 
ſpirit of wine be as highly rectified as it peflib) 
can be, that is, whether or no it contain any mos 


ſpiril 
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irit of wine; and many chymiſts have judged 
hat worthy of the title which burns away entirely, 
ithout leaving behind it the leaſt token of humi- 
lity ; or that which, being burnt on gun-powder, 
Ires it at laſt. | 
But Mr, Boerhaave juſtly obſerves that neither of 
eſe is a ſufficient proof becauſe, though there 
hould be a ſmall quantity of unneceflary phlegm 
ſpirit of wine, yet it may very well be evaporated 
nd diſſipated by the deflagration in either way. 
le therefore propoſes another proof, which is 
uch more to be depended on ; that is, by mixing 
d ſhaking with the ſpirit of wine a ſmall quantity 
fa very dry pulverized alkali, If this ſalt, when 
us agitated, and even warmed, with ſpirit of 
ine, continue as dry as it was at firſt, it is a ſign 
at the ſpirit is perfectly dephlegmated. 
Mr. Boerhaave tried in this manner ſome ſpirit 
wine that had fired gun- powder, and found it 
contain ſo much phlegm that it moiſtened his 
t very perceptibly : nay, one ſingle drop of wa- 
r, being mixed with a conſiderable quantity of 
wit of wine, which before left the alkali perfectly 
y, diſcovered itſelf in this way by the moiſture it 
dmmunicated to the very ſame ſalt. 
Spirit of wine may allo be contaminated with 
me heterogeneous ſubſtances; ſuch as acid, alka- 
le, or oily matters. Theſe are to be diſcovered 
very eaſy experiments proper to each; for an 
id or alkalious ſpirit of wine being mixed with 
rup of violets will give it a red or a green colour, 
cording to the nature of the ſaline matter con- 
ned in it; and, if it be combined with an oil, 
will ſhew itfelf by the white milky colour 
ich a drop of it will give to water 
belides the ardent ſpirit, wine contains an acid 
ted with a portion of earth and of oil, which 
© the acid a concrete form, This ſubſtance ge- 
ally ſeparates ſpontaneouſly from the wine, and 
You, III. H adheres, 
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adheres, in the form of a ſtrong cruſt, to the £14 
of the caſk. It is called tartar, and is, proper) 
ſpeaking, the eſſential ſalt of wine. We ſhall er 
Hibit the analyſis of tartar, and treat of it more g 
length, in a chapter apart. 
Wine-lees conſiſt of the groſſeſt parts of the fe. 
mented liquor; which being uncapable of remain. 
Ing diflolved, , fink to the bottom, and form a ſed. 
ment, which contains alſo ſome tartar and a litth 
ardent ſpirit, 
The — * left in the cucurbite, after the ſpint 
is drawn off, is a ſort of extract of wine. Thisli 
quor hath an exceeding rough, or rather acid taſt 
When diſtilled it yields an acid phlegm, whid 
comes more and more acid as the diſtillation ad 
varices, and a fœtid empyreumatic oil. From th 
Capurt mortuum, when burnt, a conſiderably quay 
tity of a fixed alkali may be extracted. 
From all this & follows that wine conſiſts of x 
ardent ſpirit, and. a tartarous acid, diffuſed throug 
a great quantity of water, together with ſome oj 
and earthy parts, 
Mlalt liquor contains much leſs. tartar than wine 
but, inſtead thereof, it is impregnated with a nu 
cilaginous matter, which becomes very perceptik 
when any body is ſmeared with it and dried; f 
then it makes a kind of varniſh. This mucilagino 
matter, which is not ſufficiently attenuated, eſpet 
ally when the malt-liquor is new, makes it very | 
to ſwell up and riſe over the helm with rapidity, 
the diſtillation of an ardent ſpirit from it: f 
which reaſon it is neceſſary to proceed more call 
ouſly, and more ſlowly, in diſtilling a ſpirit frol 
this liquor than from wine. 
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PROCESS IL 


7 dephlegmate Spirit of Wine by the means of Fixed 
fer Alkalis. Spirit of Wine analyzed, 
lain. 


ſedi: 
Little 


NTO a glaſs: cucurbite pour the ſpirit of wine 
you intend to dephlegmate, and add to it about 
third part of its weight of fixed alkali, newly cal- 
ined, perfectly dry, heated, and pulverized. Shake 


ſpirit | 
0 he veſſel, that the two matters may be mixed and 


118 l 


tate lended together. The ſalt will gradually grow 
rhichnoiſt, and, if the ſpirit of wine be very aqueous, 
elt into a liquor, that will always ly at the bot- 


n tht 
Juan: 


om of the veſſel: without uniting with the ſpirit 
of wine which will ſwim at top. | 
When you perceive that the alkali attracts no 
ew moiſture, and that no more of it melts, decant 
our ſpirit of wine from the liquor beneath it, 
ind add to your ſpirit freſh ſalt thoroughly dried 
is before. This ſalt alſo will imbibe a little moiſ- 
ure ; but it will not grow liquid, becauſe the al- 
tali, with which it was mixed before, hath left 


of x 
rougl 
je oi 


wine 


a ml 

epos little phlegm to melt this. Decant it from this 
1 ; alt as at firſt; and continue to mix and ſhake it 
gina the fame manner with freſh ſalt, till you obſerve 
eſpet hat the ſalt remains as dry after as it was before 
ry ing it with the ſpirit of wiae. Then diſtill your 
ity, 1 prit in a ſmall, alembic with a gentle heat, and 


it: 
> Caul 
t {rol 


0 —_— have it as.much dephlegmated as it can 
e. 


OBSERVATIONS, 


Next to the mineral acids, fixed alkalis perfect- 
7 calcined are the ſubſtances which have the 
crcateſt affinity with water; and therefore it is no 
onder they are ſo very fit to dephlegmate o_ 
f 2 0 
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of wine, and to free it from all its redundant hy. 
midity. Indeed ſpirit of wine cannot be perfect) 

dephlegmated without their affiſtance : for whe 
diſtillation alone is made uſe of for that purpoſe, i 
is impoſlible to prevent ſome phlegm from riſing 
with the ſpirit of wine whatever precautions ye 
take to avoid it, Hence it comes to pals that ſyi. 
Tit of wine, though ever ſo highly rectified by dif. 
tillation, always imparts a little moiſture to an al. 
kali, when mixed with it in order to prove it 
goodneſs, 

But, while the alkali attracts the ſaper-abundan 
phlegm of the ſpirit of wine, it produces in that 
liquor, and undergoes itſelf, remarkable changes 

Spirit of wine, when ſo highly dephlegmated by 
an alkali that, being kept in digeſtion therewith i 
leaves the ſalt perfectly dry, hath a red colour, an 
odour ſomewhat different from that which is pecu- 
Jiar to it when perfectly pure, a tafte in which that 
of the fixed alkali may be diſttiveuiſhed : and it 
makes a flight effervelcence with acids: which ma- 
nifeſtly proves that it is united with a portion of 
the alkali employed to rectify it. | | 

Mr. Boerhaave thinks, with great probability, 
that this portion of the alkali unites with the ſpit 
of wine, much in the fame manner as with olls 
viz, that it forms with the ſpirit a kind of liquid 
ſoap. He obſerves that this alkalizated ſpirit cleans 
the fingers; and that things wetted with it do not 
dry ſo ſpeedily as thoſe wetted with pure ſpirit of 
wine. This alkalizatcd ſpirit is alſo called 7:nctur! 
of ſalt of tartar. | 

In making this alkaline tincture, great care s 
to be taken that the ſpirit of wine you uſe be ® 
highly rectified as poſſible : for, as long as it com 
municates any phlegm to the alkali, it doth 10. 
acquire from the ſalt mixed with it either the red. 
colour, or the other properties which ſhew it t 
have diſſolved part thereof. It is alſo a ny 
| | | thr 
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hrow the alkali exceeding hot into the ſpirit of 
wine, which being heated before hand boils on the 
addition of the hot ſalt. In order to render the 
tincture ſtill ſtronger, they are left to digeſt toge- 
ther for ſome time; after which, if part of the ſpi- 


11. _ 
Ji 
en 
1 


in 1 © bo * : 
J rit of wine be drawn off by diſtillation, the re- 
ſpi mainder will have a redder colour and a more acrid: 


taſte. Mp | 

The ſpirit drawn off by diſtillation is clear, co- 
Jourleſs, and doth not give the ſame tokens of an 
alkaline quality as the tincture; and for that rea- 
ſon, as the deſign of the preſent proceſs is only to 
dephlegmate and rectify ſpirit of wine by means 
of a fixed alkali, we have directed it to be diſtil- 
led as ſoon as all its phlegm is abſorbed by the ſalt. 
However, ſpirit of wine rectified in this man- 
ner muſt not be conſidered as abſolutely pure; for 


di. 
ale 
Its 


Jant 
that 
ges. 
d by 
th it 


"I a ſmall degree of an alkaline quality is ſti l percep- 
tha üble in it: but that doth not hinder its being 
dn employed with ſucceſs in ſeveral chymical operati- 


ons, where the property chiefly required in ſpirit 
of wine is that it be perfectly dephlegmated. 
In order to free ſpirit of wine from the ſmall. 


Ma- 
Nn ob 


ily portion of alkali remaining in it after diſtillation, 
ſpiit Mr. Boerhaave propoſes to mix with it a few drops 
oils, of che vitriolic acid, before the laſt diſtillation, 
quid But there is great reaſon to apprehend an oppofie 
1-ans iaconvenience from this practice: that is, inſtead 
) not of an alkaline character, we may give the ſpirit an 


acid taint, Indeed this cannot be avoided, but by 
mixing with the ſpirit of wine exactly as much a- 
cid, as ſuffices to ſaturate the alkali contained in 
i, _ no mcre; which is a point very difficult 
t9 hit, $ | 


vit of 
Curt 


re b 


be 4 | | 
com- Van Helmont tells us that having diſtilled ſpirit 
| not of wine from ſalt of tartar perfectly calcined, half 
red · Nef it came over pure water; and Mr. Boerhaave, 


ic toe whom this appeared very ſurpriſing, reſolved to 
ulc io epeat Van Helmont's experiment, in order to ſa- 
throl H 3 tisfy 
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tisfy himſelf of the truth, and ſee with his Onn 
eyes what would be the reſult. With this view he 


made a tincture of ſalt of tartar in the manner * 
above deſcribed, as ſtrong and as fully impregnate( iou 
as he poſſibly could. He ſet it in digeſtion with iew 
the alkali for ſeveral months, and afterwards let! mea 
ſtand four years without touching it. He chen hyr 
poured the whole into a cucurbite, and drew off the Har. 


ſpirit of wine from the ſalt by diſtillation. The 
ſpirit of wine, which was before very red, became ihe v 
clear on being diſtilled, having left its colour in Moin 
the ſalt which remained at the bottom of the cu. ate 
curbite. This ſpirit he returned upon the ſalt, and Writ o 
diſtilled as before. He obſerved, that, in this fe 
cond diſtillation, the ſpirit of wine roſe with a li. 
tle more difficulty, and that the remaining ſalt was 
of a more ſaturated colcnr, and become of a dark Miſen oi 
red, In this manner, he cohobated and diſtilled Moi! is 
his ſpirit twenty times, with the ſame ſalt. He MWWpiric 
then found that the ſpirit of wine had acquired a may 
cauſtic, fiery taſte, and that the ſaline maſs in the Hof w: 
bottom of the cucurbite was grown black. This His cc 
ſaline reſidue he diſtilled with a ſtronger fire, and 
obtained from it a liquor, which was water, and more 
not ſpirit of wine. but tl 

Though Mr. Boerhaave ſeems, by this tedious 
labour, to have. made Van Helmont's experiment Mating 
ſucceed, at leaſt in part, yet that famous and accu- Vater 


rate philoſopher did not flatter himſelf with the no- end n 
tion of having ſolved the problem, He firſt ob- Phat, 
ſerves that he was far from getting the quantity of {ſſÞoade: 


Th 


epar? 


water which Van Helmont ſays he obtained, vis. 
half the weight of the ſpirit of wine. Secondly, 


he could ſcarce think that the quantity he did ob- eit of 
tain actually came from the ſpirit of wine. The oed. 
thing appeared to him fo ſingular, and ſo hard 108% 1 
be accounted for, that he inclined to believe the oil, 
water was quite extraneous both to his ſpirit of under 
wine and to his ſalt, and that it came from the a! luis m 


whic 
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ich could not but be admitted in the frequent 
ohobations of the ſpirit of wine with the alkali. 

When Mr. Boerhaave undertook this long labo- 
zous courſe of operations, he had it alſo in his 
W.icw to try whether he could not, by the ſame 
Jocans, folve another problem. famed among the 
hymiſts, namely, the volatilization of the ſalt of tar- 
ir. Ile acquaints us that in this alſo he failed; 
nich may eaſily be believed: but, in my opinion, 
ie was more ſucceſsful, with regard to the firſt 
point, than he himſelf imagined, for I think the 
water he obtained came immediately from the. ſpi- 


ts 
nt Writ of wine. We ſhall eaſily be convinced of this, 
ſe» f we carefully conſider all the circumſtances attend- 


ng his experiments, 
{t hath been ſhewn that ſpirit of wine conſiſts of 


ik Wn oil, of an acid, and of water, with which the 
led WWoi! is intimately mixed by means of the acid; that 
He pirit of wine, which is not perfectly dephlegmated, 
d a {nay be deprived of a pretty conſiderable quantity 
the of water, which is ſuperfluous and unneceflary to 
"bis is compoſition; and that it ſuffers no change 
and Ichereby, except that it becomes lighter, ſtronger, 


more inflammable, in ſhort, more ſpirit of wine: 
but that, when it is once freed of this ſuper-abun- 


ous {Gant phlegm, it would be in vain to attempt ſepa- 
zent rating a greater quantity of water from it. All the 
ccu- rater then left in it is eſſential to its compoſition, 


no- ſnd neceflary to give it its properties; for without 


that, it would not be ſpirit of wine, but only an oil 
daded with an acid. 


vil. This being laid down, the water which cannot be 
tparated from ſpirit of wine while it continues ſpi- 


The oſed. And this actually comes to paſs: for if 
d obo rob the ſpirit of wine of one of its principles, 
s oil, for inſtance, and for that purpoſe burn it 


t ober a glaſs bell, as you do ſulphur, you will by 


air, is means collect a great quantity of water, even 
though 


Ft of wine, muſt become ſenſible when it is decom- * 
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though you make uſe of the moſt highly reCtifet 
ſpirit of wine; which proves that this water wy 
one of the eſſential parts that conſtituted the ſpirit 

If, inſtead of depriving this mixt of its oil 
principle, you ſeparate from it one of its othe 
principles, fuch as its acid, it is plain that it will i 
like manner be decompoſed, and that then the d 
and the water, which were combined together onh 
by means of that acid, will ſeparate from one ang. 
ther, and appear each in its natural form. Not 
this is exactly the caſe in Van Helmont's experi 
ment, as repeated by Boerhaave. The fixed alkal, 
on which the ſpirit of wine is cohobated, hath | 
greater affinity with the acid of this mixt than wit 
its phlegm or its oil. It therefore unites with part 
of that acid; by which means a proportional quan- 
tity of its oil and water muſt needs ſeparate fron 
each other, and of courſe a portion of the ſpirit ot 
wine will be decompoſed. Accordingly Boerhaane 
obſerved, that, in dephlegmating ſpirit of wine by 
a fixed alkali, a portion of oil is always ſeparated 
from it, and that the alkali employed in this opt: 
ration is impregnated with an acid, ſo that, when 
it hath been ſeveral times uſed for this purpoſe, 1 
is almoſt changed into a neutral ſalt, and hath z hole 
quired the properties of the foliated ſalt of tartar Woho! 
That on which ſpirit of wine bath been cohobati en f 
a great number of times muſt conſequently be im rom 
pregnated with a great quantity of acid; and, llt; 
the acid carries with it a great deal of water, it Hema 
not ſurpriſing that when the alkali, thus impreg lem 
nated with acid and phlegm, is expoſed to a itrongnoilt 
fire, the phlegm ſhould be ſeparated from it; ſecuh eat 


the union between them is but weak ot h 


Thus it appears that the water obtained by Me ine 
Boerhaave, in his experiment, came immediate ple 
from the ſpirit of wine, agreeably to Van Helmom or 
notion; whoſe moſt intelligent followers have clean ir 


explained his ſentiments on this ſubject, telling q ind y 
q 
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their author's poſitive aſſertion, that, © in his ex- 
« periment, the pureſt ſpirit of wine depoſites one 
« of its principles in the ſalt of tartar ; that ano- 
ther of them is turned into water, and ſo ſepa- 
rated from that ſpirit, and from the principle 
« attracted by the ſalt of tartar ; that conſequent- 
iy ſpirit of wine certainly conſiſts of theſe two 


on principles, which may be ſeparated from each 
ano; other; and that the principle which unites with 
Non the alkali of the tartar changes that ſalt into a 
per medicament, or balſam, of admirable virtue in 


cal WF curing wounds, known by the title of the ſamech 
n 8 of Paracelſus. TO LE FOES: 

wil It may here be aſked why Boerhaave obtained 
pan hut a ſmall quantity of water in his experiment, ſee- 


ng Van Helmont pretends that it ought to be equal 
o half the weight of the ſpirit of wine. The moſt 
atural anſwer to this queſtion is, that, as Van Hel- 
ont did not publiſh all the circumſtances of his 
xperiment, there is reaſon to think Boerhave did 
ot go about it in the ſame manner as Van Hel- 
1ont did. 

In my opinion he would have ſucceeded perfect- 
y, and have obtained from his ſpirit of wine the 
ole quantity of water he defired, if, inſtead of 
ohobating it always on the ſame alkali, he had ta- 
en freſh alkali every time; had drawn a tincture 
rom it; had diſtilled his ſpirit of wine from this 
alt; and, after colleCting all the parcels of alkali 
emaining after thoſe diſtillations, he had expoſed 
hem to a ſtrong fire, in order to ſeparate all the 
oiſture contained in them. Perhaps alſo ſuch a 
reat number of cohobations and diſtillations would 
ot have been neceſſary to decompoſe the ſpirit of 
ine totally by this method; eſpecially if he had 
Mployed a greater quantity of alkali in each ope- 
ation. For it is evident that a fixed alkali, by be- 
ug impregnated with a certain quantity of the acid 
ad water of the ſpiritof wine, loſes thereby a 9 51 | 

| ca 
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deal of its ſtrength and activity, and at laſt become 
incapable of abſorbing any more; ſo that, when j 
is entirely ſaturated, it is no more able to act upon 
ſpirit of wine, ſo as to decompoſe. it, than ſo mug, 


s the 
etort 
quot 


vitriolated tartar, or common ſand, Hence yo - 
ſee that there are ſtill many beautiful experimeny 7 
to be made on this ſubject, and that we may hoy E 

by a regular courſe. of them to obtain a perfect ſ0 Pe 


lation of Van Helmont's problem. 

In the following proceſſes we ſhall treat of ang 
ther method of decompoſing ſpirit of wine, which 
confiſts in depriving it of its eſſential water, or x 
queous principle, by the means of highly concen- 
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SPIRIT OF WINE COMBINED WITH DIFFERENTMftains 
SUBSTANCES. will | 

recel\ 

abs Preatc 
PROCESS Ill. aquec 

5 reous 

To combine Spirit of Wine with the Vitrislic A«Wccon 
This combination decompounded. Rabel's Nati conde 
Ather. Sweet Oil of Vitriol. Hoffman's Anodynqione p 
Mineral Liquor. quo! 
NTO an Engliſh glaſs retort put two pounds of, © 7! 
1 ſpirit of wine perfectly dephlegmated, and pou = 
on it at once two pounds of highly concentrate o 
oil of vitriol: ſhake the retort gently ſeveral time i 
in order to mix the two liquors. This will po.c.:c 
duce an ebullition, and confiderable heat; vapour, © 
will aſcend, with a pretty loud hifling noiſe, wig" 
will diffuſe a very aromatic ſmell, and the mixtu ther: 
will be of a deeper or lighter red colour, accor0 i and. 


a 
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the ſpirit of wine was more or leſs oily. Set the 
etort on a ſand bath made nearly as hot as the 
quor; lute on a tubulated ballon, and diſtill the 
nixture with a fire ſtrong enough to keep the li- 
or always boiling: a very aromatic ſpirit of wine 
vill firſt come over into the ballon, after which the 
ether will riſe. When about five or fix ounces of 
tare come off, you will ſee in the upper conca- 
ity of the retort a vaſt number of little points in 
veined form, which will appear fixed, and which 
re nevertheleſs ſo many little drops of zther, rol- 
ing over one another, and trickling down into the 
eceiver. Theſe little points continue to appear and 
ucceed each other to the end of the operation. 
Keep up the ſame degree of fire, till upon opening 
he little hole in the ballon you perceive that the va- 
ours, which inſtantly fill the receiver, have the 
ſuffocating ſmell of volatile ſpirit of ſulphur *. 
Then unlute the ballon, pour the liquor ir con- 
tains into a cryſtal bottle, and ſtop it cloſe : there 
will be about eighteen ounces of it, Lute on your 
receiver again, and continue the diftillation with a 
preater degree of fire, There will come over an 
aqueous, acid liquor, ſmelling ſtrong of a ſulphu- 
reous ſpirit, which is not inflammable. It will be 
accompanied with undulating vapours; which being 
condenſed will form an oil, moſt commonly yellow, 
ne part of which will float on the ſurface of the 
liquor, and another will fink to the bottom. 


* Theſe white vapours do not appear when the veſſcls are perfect» 
Jy cloſe, Mr. Hellot, to whom we owe the remark, having per- 
formed this operation in a.cryſtal retort procured from London, the 
neck of which had been rubbed with emery in the mouth of its re- 
ceiver, fo that theſe two veſſels fitted each other exactly, ſaw the æ- 
tereal liquor diſtill pretty faſt, but without white vapours. He then 
hoſened the receiver, by turning it a little upon the neck of the re- 
tort, ſo that the external air might get in; whereupon the white va- 
pours appeared immediately. When the receiver was cloſe fitted on 
ain, the vapours diſappeared. He repeated the ſame thing five 
mes from half hour to half hour, and theſe vapours as often appear- 
ed and diſappeared, | 

Towards 
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Towards the end of the diſtillation of this a 
liquor, and of the yellow oil of which it is the ye. 
 hicle, that part of the mixture, which is left in th 
retort and grown black, will begin to riſe in froth 
Then ſuppreſs your fire at once: ſtop the diſtilh. 
tion, and change your receiver once more. Whey 
the veſſels are grown pretty cool, finiſh your difti, 
lation with a lamp-heat, kept up for twelve or ft. 
teen days, which in all that time will raiſe but ay 
ry little ſalphureous ſpirit, Then break your re. 


bath 
come 
in th 
ſhak' 


ppc 
he v 


tort, in which you will find a black, folid mai il . 
like a bitumen. It will have an acid taſte, ariſing of wi 
from a remainder of the acid imperfectly combined s F 
with oil. of th 

This artificial bitumen may be freed from its re and 

dundant acid, by waſhing it in ſeveral waters, rich 
Then put into a glaſs retort, and diſtill it with N 
ſtrong reverberated fire. You will obtain a redif loſt | 
Oil that will ſwim on water, much like the oil ob. bat 
tained by diſtilling the natural bitumens. This oi of * 
alſo will be accompanied with an aqueous acid l. auſt 
quor. In the retort will be left a charred matic, iſ” de 
which, being put into an 1gnited crucible in the hatt 
fire, burns for ſome time, and, when well calcined e. 
leaves a white earth. Parats 
The liquors that riſe firſt in this diſtillation, and lr: 
which we directed to be kept by themſclves, arc? In 
mixture conſiſting 1. of a highly dephlegmated soi. * 
rit of wine of a moſt fragrant ſmell; 2. of «tac, ii eh 
which the ſpirit of wine wherewith it is united ren: nd q 
ders miſcible with water; 3. of a portion of oll erat 
which commonly. rifes with the zther, towards the Vith 
end of the operation; 4. and ſometimes of a lite pct 
ſulphurcous acid, if the receiver be not changed Bi "© 
ſoon enough. 3 E 8 

In order to ſeparate the æther from theſe other *& 
ſubſtances, put the whole into an Engliſh fete ud 
with a little oil of tartar. pgr deliguium to abſord the 4 


ſulphureous acid, and diſtill very flowly in a 14 
; at 


Vo 
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hath heated by a lamp, till near half the liquor be | 
come over. Then ceaſe diſtilling ; put the liquor 


in the receiver into a phial with ſome water, and 113 

th, ſhake itz you will ſee it riſe with rapidity 4 1 

lk. pper part of the phial, and float on the ſurface of Is 

1 he water: this is the æther. Af 
Il. 
fi 


OBSERVATIONS. 


This operation is only a decompoſition of ſpirit mA 

of wine by means of oil of vitriol. In the preced- 1 

ing progreſs we ſaw that this ſpirit, which conſis _ | 

of three efſential principles, viz an oil, an acid, 1 

and water, cannot be deprived of one of them 1 

without being at the ſame time decompoſed; the þ ; 
| 


tro others that remain having by ſuch-ſeparation 
loſt the bond of intimate union and connection * 
hat was between them, We. ſaw alſo that ſpirit x 4 
pf wine, when mixed and digeſted with a very *N 
auſtic fixed alkali, and ſeveral times diſtilled from 1 
, depoſites its acid in that ſalt: and bence it comes | 
hat the oil and the water, being deprived of the 148 
principle which was the bond of, their union, ſe- . 
arate from each other, and appear in their natural 5 
forms. "= 3 
ez 12 the preſent experiment the vitriolic acid de- bi 
ompoſes the ſpirit of wine in a different manner, | 
ner, e know that this acid acts powetrfully on oils ; 
on Nod that, when it is highly concentrated, as the o- 


oil, ration requires it ſhould be, it ſcizes and attracts. 
the th ſurpriſing force the moiſture of all bedies that 
lie uch it. So that, when it is mixed with ſpirit of 
nyed vine, it acts at the fame, time both on the aqueous 


nd on the oily principle of that mixt. The rapi- 

ty and activity, wherewith it ruſhes- into union 

eton ih theſe ſubſtances, produce the heat, the ebul - 
mon, and the hiſſing noiſe, which we obſerve du- 

ng the firſt moments after their mixture. 

bah Vor. HI, I The 
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The red colour, which the two liquors confoun. 
ded together acquire after ſome time, is owing tg 
the combination of the acid with rhe oily part : for 
it is known tha: oils, as colourleſs as ſpirit of wine, 
ſuch as the eſſential oil of turpentine, become of a 
browniſh red when diffolved by a concentrated 2. 
cid: and Kunckel obſerved, that, the more gil 
there is in ſpirit of wine mixed with oil of vitriol, 
the deeper is the red colour it acquires on being ſo 
mixed. He even gives this experiment as the cer. 
tain means of diſcovering whether ſpirit of wine be 
more or leſs oily; and he adds, that ſpirit of wine, 
which hath loſt part of its oil by being fectified with 
lime, acquires leſs redneſs than any other by being 
mixed with oil of vitriol. | 

When the -mixture-hath acquired this colour, 
and before it undergoes. diſtillation, it appears like 
a homogeneous liquor. There is as yet no decom- 
poſition ; or at leaſt none that is perceptible ; and 
the vitriolic acid is united at the ſame time with the 
oil, the acid, and the water of the ſpirit of wine; 
that is, with the whole ſpirit of wine in ſubftance, 
This mixture, when made with three parts of ſpirit 
of wine to one of oil of vitriol, is an aſtringent re- 
medy much uſed in hemorrhages, and known by the 


* 


name of RabePs ivater. 


The actual decompoſition of the Spirit of Wine 


is effected by the diſtillation. The firſt liquor, ot 
the firſt portion of the liquor that riſes before the 
reſt, hath the ſmell and all the properties of ſpirit 
of wine. It is indeed part of the ſpirit of wine em 

loyed as an ingredient in the mixture; but, being 
abſtracted from a highly concentrated oil of vitrio) 
which, of all known ſubſtances, attracts moiſture 
with the greateſt power, it is perfectly freed of 
its unneceflary phlegm, and retains no more than 
what is a conſtituent part thereof, as one of 1! 


principles, without which it would not be ſpirit of 


Wine. 
; The 


Os 
— N 
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The liquor that ſucceeds this firſt fpirit of wing 
is of a different nature. It may be confidered as an 
ether : for, though it be not a pure #ther, it con- 
tains the whole of it: from this liquor only can it 
be obtained; it is no other than an æther mixed 
with ſome of the ſpirit of wine that comes over firſt; 
and a little of the acid liquor which comes after- 
ward. Now the production of æther is the effect 
of a beginning decompoſition of the ſpirit of wine: 
it is ſpirit of wine degenerated, half - decompoſed; 
ſpirit of wine too highly dephlegmated; that is, 
ſpirit of wine which hath loſt a part of its effential. 
phlegm, of that phlegm which as a neceſſary principle- 
made it ſpirit of wine: jt is a liquor ſtill compoſed 
of oily parts mixed with aqueous parts, and on that 
account muſt retain a reſemblance of ſpirit of wine; 


ir, but ſuch that its orly parts, not being diſſolved and. 
ke and diffuſed among a ſufficient number of aqueous: 
m- particles, are brought nearer to each other than. 
nd hey ſhould be to conſtitute perfect ſpirit of wine; 
the on which account it is not now miſcible with water, 
ne; but is as much nearer to the nature of oil, as it is. 
ce, removed from the nature of ſpirit of wine: it is a. 


cit liquor, in ſhort, which, being neither ſpirit of wine. 

re- not pure oil, yet poſſeſſes ſome properties in com- 

the mon with both, and is conſequently to be ranked in. 
the middle between them. 5 


ine This explanation of the nature of æther, which 
imagine was never before given by any other, is 
the the ſame that we propoſed in our elements of the 
pirit Theory of Chymiſtry, which may be conſulted on- 


em- Wi this occaſiop. £ 

eing An objection againſt this opinion may, perhaps, 
rio, de drawn from an experiment well known in Chy- 
ure Emiſtry. It may be ſaid, that, if æther were nothing 
{all ur depraved ſpirit of wine, which ceaſcs to be mi- 
than ſeible with water, becaule the loſs it hath ſuſtained” 


f its ck a portion of the water neceſſary to its conititu- 
uon bath diſordered the proportion which ought to 
27 8 ſubſiſt 
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[ſubſiſt between its aqueous and oily parts, fron 

| which proportion it derives that property, it woul, 

be very eaſy to change ſpirit of wine into æther hy 

| a method quite contrary to the uſual one; vi. 
by mixing ſpirit of wine with a ſufficient quantity of 

fſuperfluous oil: for it ſeems to be a matter of indif. 

| 

| 

' 

| 


ference whether the proportion, between the aque. 

ous and the oily parts of ſpirit of wine, be chang. 

4 ed by leflening the quantity of the former, as in 
the common operation for æther, or by increaſing 
the quantity of the latter, as is here propoſed ; and 
we can, by the laſt method, put thefe two'princip'e 
together in what proportion we pleaſe. Now iti; 
certain that, whatever quantity of oil be diſſolved 
in ſpirit of wine, it will ſtill remain miſcible with 
water ; and that, if ſpirit of wine thus replete with 
oil be mixed with water, it will unite therewith a: 
uſual, and quit the oil which it had diſſolved. 
This objection, though ſeemingly a very ſpeciou 
one, will be removed with the utmoſt eaſe, if we 


1 reffect but ever ſo little on ſome of the principles * 
* already laid down. We ſaid, and we gave ſome f 1 | 
inftances of it, that certain ſubſtances may be uni-: 
ed together in ſundry different manners; fo that 2 

i from thefe combinations, though made in the ſame 7 
proportions, there ſhall reſult compounds of very B . 
diffi nilar properties. The combination we are nor Her as 
conſidering is another evidence of this truth. It's be 15 
allowed that the proportion between the oily and * 
the aqueous parts may be exactly the ſame in zthcr 6 6 
and in ſpirit of wine replete with oil ; but it muſt bo 
alſo be owned that the manner in which the oll 8 * Pf 
combined in theſe two caſes is very different. a * 
That oil, which ar firſt is a conſtituting part af vnien 

the ſpirit of wine, and afterwards becomes a pil 
of the æther, is united with the other principles 0 * \ 
thoſe mixts, that is, with their acid and their wat. om 
by the means of fermentation, whereby it is much ay 

more attenuated, and.much more cloſely combined, 


than 
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than that with which ſpirit of wine is impregnated . 
6 by diſſolution only. And accordingly this adventi- 
W: ous oil is ſo ſlightly connected with ſpirit of wine, 
chat it is eaſily ſeparable from it by barely diſtilling . 
it, or even mixing it with water: whereas that 
which makes a part of ſpirit of wine, as one of its 

conſtituent principles, is united therewith in ſuch a 


theſe methods, nor indeed without employing the 

moſt vigorous and powerful agents tor that pur-- 
poſe. So that the chief differences between æther- 
and oily ſpirit of wine muſt be aſcribed to the dif- 


ll 3 1 3 
ferent manner in which the oil is combined in theſe 
so mixts: and, if a ſufficient quantity of ſuperflu- - 
sous oil could be united with ſpirit of wine, in ſuch- 


a manner. that, without being ſoapy, it ſhould not 
be ſeparable therefrom by the affuſion of water, I. 
make no doubt but ſuch a ſpirit of wine would be 
perfectly like. æther, ſo far as not to be. miſcible. 


U 5 
with water. | 
we VEE A 8 
* But let us return to our diſtillation, and trace 
ne che decompoſition of ſpirit of wine by the vitriolic- 


attracting part of the water which conſtitutes the. 
ſpirit of wine, by which means it changes the na- 


me f | Oges : 1 
er ture of this compound, deſtroys its miſcibility with. 
O water, and brings it 48 much nearer to the nature 


of an oil, as it thereby removes it from the nature 


t is & 
aof ſpirit of wine. . 

her According to the theory laid down it is evident, 
vt chat, if the acid continue to act in the ſame manner 


on ſpirit of wine thus depraved and become æther; 
that it, if it continue to draw from it the ſmall re- 
maining quantity of the aqueous principle, . to- 
which it owes the properties it ſtill retains in- com- 


sol non with ſpirit of wine, this muſt produce a total 
ter, decompoſition thereof; ſo that the oily parts, be- 
uch ng no longer diſſolved and divided by the aqueous“ 
1d, Parts, will be collected together, unite, and appear 
hat | 8-3;  under- 


manner as not to be ſeparable from it by either of 
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acid, We have ſhewn that the acid begins with; 
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under their natural form, with all their proper. 
ties. Now this is exactly the caſe. The vitriolie 


part 
tha 


acid riſes in the diſtillation after the æther; but ſceit 
conſiderably changed, becauſe it is loaded with wate 
the ſcattered remains of the decompoſed ſpirit of wine 
wine. It is ina manner ſuffocated by the water it A 
hath attracted from the ſpirit; which is the res. for, 
{on why it appears in the form of a very aqueous diate 
acid liquor. It carries up along with it the oil oily | 
which it hath ſeparated from that water : this is the atten 
oil we took notice of in the proceſs; and it is con- vine. 
ſequently that very olly principle which actually iso its 
conſtituted the ſpirit of wine. _ Laſtly, by acting Narri 
on this oil alſo, it takes up a portion of phlogiſton, Noily 
which renders it ſulphureous. A 
What remains in the retort is alſo a portion of Miſdces, 
the oil, that was contained in the ſpirit of wine, Neer be 
now combined with ſome of the acid; which is conta 
the reaſon why it is black and thick. It is a com- tchoſe 
ound much reſembling a bitumen, and when ana- Th 
lyzed yields the ſame principles we obtain from na- and o 
tive bitumens, or from au eſſential oil thickened poſit} 
and half burnt by its combination with concentrat- latter 
ed oil of vitriol. eegrec 
As to the acid of the ſpirit of wine, ſome of Bold t 

it remains combined with the æther: but there is Ne æt 
great reaſon to think, that, when the vitriolic acid Mebymni! 
robs the fpirit of wins of its aqueous part, it takes Walt, | 
up at the ſame time moſt of its acid, which being WF, accc 
elf very aqueous, may be conſidered as pure wa- BMiiigma 
ter with reſpect to the concentrated oil of vitriol, ius, a 
by which it is attracted, and with which it is con- It w! 
founded, : 3 | B.: 
- The properties which characterize æther agree eutio 
perfectly well with what we have ſaid of its nature, Miloſy 
and of the manner in which it is produced, It M 
one of the lighteſt liquors we know; it evaporates e pre 
| fo ſuddenly, that, if a little of it be dropt on the WP differ: 
palm of your hand, you will ſcarce perceive the pub 


part 


— 
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part it touches to be wet by it; it is more volatile 
than ſpirit of wine ; which 1s not at all ſurpriſing, 
ſceing it differs therefrom only by containing leſs - 
water, which is the heavieſt principle in ſpirit of 
wine. | 
Ether is more inflammable than ſpirit of wine; 
for, if any flame be brought but near it, it imme- 
diately catches fire. The reaſon of this is, that the 
oily parts of which it conſiſts are not only as much 
attenuated, and as ſubtile, of thoſe of ſpirit of 
wine, but alſo in a greater proportion with regard 
to its aqueous parts. To the ſame cauſe muſt be 
attributed the facility with which it diſſolves any 
oily matters whatever. 0 7. 
Ether burns without ſmoke, as ſpirit of wine 
does, and without leaving any coal or earthy mat- 
ter behind; becauſe the inflammable or oily parts 
contained in it are, in this reſpect, diſpoſed like 
thoſe of ſpirit of wine, 7 $4 | 

The properties of not being miſcihle with water, 
and of taking up gold diſſolved in aqua regis, it 
poſſeſſes in common with eſſential oils; but the 
latter property it poſſeſſes in a much more ſenſible 
degree than any oil: for eſſential oils ſuſtain the 
gold they thus take up but a little while; whereas 
he æther never lets it fall, It ſeems the ancient 
bymiſts were unacquainted with the #ther; or at 
alt, if they did know it, they made a myſtery of 
t, according to cuſtom, and ſpoke of it only in 
mgmatical terms. Amongſt the moderns Frobe- 
us, a German chymiſt, ſeems to have been the 
jet who brought it to perfection. Godfrey Hank- 
"tz, allo a German, but ſettled in England, made 
ention of it much about the ſame time in the 
Miloſophical tranſactions. According to the lat- 
„ Mr Boyle and Sir Iſaac Newton both knew 
be preparation of zther, for which they had each 
different proceſs. But none of theſe chymiſts e- 
er publiſhed an exact and circumſtantial account 


of 
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of a method by which this liquor might be pre- 
pared : ſo that Meſſ. Duhamel, Grofle, and He. 
lot, who have ſince made. ſeveral experiments for 
that purpoſe, and have diſcovered, and'commugi. 
cated to the. public, eaſy and certain methods of 
procuring ther, had no aſſiſtance in their labour 
but from their own ſkill and fagacity ;. which gires 
them a juſt title to the honour of the invention 

Mr..Beaume allo, a very ingenious artiſt in Pari, 
who hath beſtowed: a great deal of pains on this 
ſubje&, lately. communicated to the Academy us: 
memoir, which, among ſeveral very important ob. 
ſervations, contains the commodious and expedi 
tious proceſs above inſerted. As there are mary 
experiments in Mr, Hellot's memoir, . agreeing per- 
fectly well with what hath been ſaid concerning the 
decompoſition of ſpirit of wine by the vitriolic acid; 
we think it will be proper to take notice of then 
here, and to examine them briefly at leaſt. much 

The quantity, the colour, and the weight of the Hime i 
oil, which riſes in the diſtillation at the fame time 
with the aqueous acid liquor, are various, accord- 
ing to the different proportions of ſpirit of wine he fir 
and oil of vitriol that are mixed together. Mr, 
Hellot-obſerved that by increaſing the quantity of 
the vitriolic acid he obtained more of this oil, aud his M 
leſs of che ardent ſpirit containing the æther. I. 
reaſon is this: the more oil of vitriol you put iedifie 
the mixture, the more ſpirit of wine muſt be e bſer v 
tally decompoſed, and conſequently the more 0 
this o 1 will be obtained; which, as we have ſhew! 
is one of the principles reſulting trom the decom 
poſition of ſpirit of wine... 

„This oil is alſo lighter or heavier, in propo! 
tion to the quantity of oil of vitriol poured dl 
the ſpitit of wine. That which ariſes from mi 
“ ing ſix, five, four, or even three parts of ip! 
* of wine with one part of concentrated oil of " 


triol, always floats on the water, and 1 
| 66 wählt 
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«© white. That which aſcends from two parts of 
« ſpirir of wine is yellow, and moſt commonly 
« ſinks ; and, laſtly, that which is produced from 
« equal parts of theſe two liquors is greeniſh, and 
© conſtantly falls to the bottom,” ' 1 

Mr. Hellot remarks, on this occaſion, that part 


sr the acid, by the intervention of which this oil 
, ſeparated, unites therewith; and, to the greater 
's Ir ſmaller quantity of the acid thus combined with 
hehe oil, he imputes its being more or leſs ponder- 
bos: which is the more probable, as the heavieft 


il is always obtained from a mixture in which the 
cid bears the greateſt proportion; and vice verſa. 
erhaps the different ſpecific gravity of eſſential 
ils is wholly owing to the greater or ſmaller quan- 
ty of acid they contain. 

Mr. Hoffman hath made ſeveral obſervations on 
his oil, which evidently prove that it contains 


ime in a bottle, it grows red, and loſes its tranſpa- 
ency ; that its agreeable aromatic taſte becomes 
cid and corroſive; and that if you hold it over 


inc c fire in a filver ſpoon, it corrodes it, and leaves 
Mr. black ſpot on it; and that it alſo corrodes mer- 
y fury, when heated therewith in a matraſs, To - 
and his Mr. Pott adds that it makes a very perceptible 
Tue kerveſcence with fixed alkalis : and that being 


cctified by thoſe ſalts it loſes all the acid properties 
bſerved by Mr. Hoffman, es 


: OO Mr. Hellot obtained a till more conſiderable 
entity cf this oil, by adding three or four ounces 
oma fat oil to the mixture of ſpirit of wine with 


te vitriolic acid. Now, as the oil we are ſpeak- 
ng of hath the properties of eſſential oils, and is 
duble in ſpirit of vine, Mr. Hellot obſerves that 
Il of vitriol by uniting with fat oils converts them 
to efſential oils : which agrees very well with our 
pinion concerning the cauſe. of the ſolubility of 
Is in ſpirit of wine; which, in the memoir alrea- 


nuch acid. He ſays, that, if it be kept for ſome 
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dy referred to on other occaſions, we attribute y 
an acid ſuperficially and ſlightly united with oilz. 
The oil which thus rites, in diſtilling fpirit g 
wine mixed with the vitriolic acid, is Known h 
the name of the ſweet ſpirit of vitriol, This nam 
is very Improper, becauſe it may ſuggeſt a notiq 
that this or derives it origin from the vitriolic ach, 
as ſome chymiſts have erroneouſly thought; where 
as it comes entirely from the ſpirit of wine, as w 
have ſhewn. If any reaſon can be aſſigned fi 
keeping up the name, it muſt be becauſe of th 
conſiderable quantity of the vitriolic acid that n. 
mains in the combination, and is dulcified by it 
union with the ſpirit of wine. 
Ibis oil is an ingredient in Hoffman's famoy 
anodyne mineral liquor. That liquor is thought ty 
be nothing but this very oil diſſolved, and combin 
ed with the two liquors that rife firſt in the diſii 
lation, and immediately before the ſulphureous acl 
phlegm. It diſſolves very eafily and quickly i 
thoſe ſpirituous menſtruum : ſo that, if you intend 
to have it by itſelf, and to prevent its recombining 
with the liquors that come off before, (which ſhould 
be prevented, becauſe it hinders the ſeparation dl 
the zther,) you muſt take great care to change tf 
receiver as ſoon as the acid phlegm with which 
it riſes, begins to appear. 

We have ſeen that, by the methods which M 
Hellot hath pointed out, this ſweet oil of vitriol mi 
be increaſed, both in weight and quantity. In that 
ingenious chymiſt's memoir we alſo find ſome mt 
thods of preventing it from. riſing in the diſtilJauo! 
They conſiſt wholly in the addition of ſome able! 
bent bodies, which, he tells us, divert the acti! 
of the vitriolic acid, at leaſt in ſome meaſure, trol 
the inflammable part of the ſpirit of wine, On 
of theſe methods is as follows. | 
Put into ſpirit of wine as much ſoft ſoap ® 
* it can diſſolve: filter it, and pour on it ſome I 
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the heavieſt and moſt concentrated oil of vitriol: 
hake the mixture, The ſoap will be inſtantly 
decompounded, and its oil will float on the ſur- 
face; becauſe the vitriolic acid robs it of the 
alkali, which renders. it miſcible with fpirit of 
wine, Diſtill it, and you will obtain but a v 


have the difagreeable ſmell of a moſt rancid oil. 
There will afterwards aſcend a great quantity of. 
ſpirit of wine having the ſame ſmell ; then an 
aqueous, acid, aud ſulphureous liquor; but not 
a drop of yellow oil, Mean time there forms 
a bituminous fungus, of ſome conſiftence, riſing 
above the oil of the ſoap which floats on the 
reſt of the liquid.” | 

Moſt of the vitriolic acid having been abſorbed 
the alkali of the ſoap, in this experiment, as Mr, 
ellot obſerves, it is not ſurpriſing that it ſhould 
t act upon the ſpirit of wine with ſo much effi- 
cy as to decompoſe it, and ſeparate its oil. For 
e ſame reaſon but a little of Rabel's water comes 
er, and almoſt all the ſpirit of wine riſes without 
dergoing any ſenfible alteration. The diſagree- 
le ſmell of theſe liquors comes from the oil of 
e ſoap, which, being naturally heavy, remains 
bind in the retort, where it grows rancid and is 
rtly burnt. „ we | 

The laſt experiment in Mr. Hellot's memoir, of 
uch we ſhall take notice, is a peculiar proceſs for 
eparing æther; by means whereof, with the 
p of an earthy medium, it is eaſy to diſtill the 
ous acid ſpirit containing the æther, without a- 
ſenſible change of ſmell from the beginning to 


ded by an acid ſulphureous liquor, oil, black 
m, reſin, or bitumen; and without the neceffity 
( kiag any great care about the mangement of 
fire, as the liquor may always be kept boiling 
de retort, and diſtilled to dryneſs without any 

danger 


little of Rabel's water; which "moreover will 
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tend of the operation; without its being ſuc- 
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Mr. Hellot puts fix ounces thereof, well dried aud 
| ſpirit of wine and eight ounces of oil of vitro 


mixture acquires no ſenſible colour. He ſets the 
retort in a ſand-bath. and continues the diſtillation 


ing a few drops that riſe firſt, and which are pur 


dle earth or bole, which it finds in the pot 


— 
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danger. This medium is common potter's ear, 


pulverized, into a large retort, with one pound a 


Theſe he digeſts together three or four days. The 


to dryneſs with a moderate charcoal fire. Excey; 


ſpirit of wine, all the reſt of the liquor that diſtil, 
hath conſtantly the ſmell of æther; which is eve 
ſomewhat more penetrating than that of the vino 
acid ſpirit obtained without the intervention of this 
earthy medium. | 
Me have ſhewn that the production of the the 

real liquor is owing to a ſemi-decompoſition of thi 
ſpirit of wine effected by the vitriolic acid during 
the diſtillation ; that this acid continuing to at 
produces a total decompoſition, or perfect ſepars 
tion of the oil and phlegm of the ſpirit of wine 
from each other; and that, the vitriolic acid, unit 
ing with theſe two principles, forms the ſulphure- 
ous phlegm, the fluid oil, and the bituminous mat: 
ter, all frequently mentioned above. Why then, 
in this experiment of Mr. Hellot's, do we obtain 
only a ſpirit of wine replete with æther, while none 
of the other productions appear? The reaſon 8 
a very natural one, and very clear : it is this ; the 
potter's clay containing an earth of that kind vhich 
we called abſorbent, becauſe it poſſeſſes the prope! 
ty of uniting with acids, that earth joins with tis 
vitriolic acid in the mixture, reduces it to a neut 
ſalt, and thereby prevents its continuing to act uf 
on the ſpirit of wine, as is neceſſary to the tote 
decompoſition thereof. | | 
Mr. Hollot ſays on this occaſion © that part o 

© the vitrolic acid turning its action on this (01 


* clay, ceaſes to act on the inflammable principk 
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© of the ſpirit of wine; that, conſequently, as 


pination of theſe two ſubſtances, neither a reſin 
nor a bitumen can reſult therefrom, This is ſo 
true that a great part of the oil of vitriol may be 
© afterwards recovered from the potter's clay as 
« colounleſs as when it was firſt uſed.” 5 

Mr. Hellot makes uſe of the following method 
or procuring the æther from the acid vinous . 
it obtained by this diſtillation. You muſt, ſays 
he, put all this liquor into a glaſs body, made 
of one piece with its head; pour upon it, through 
the hole in the upper part of the head, twice or 
{ thrice as much well-water, the hardeſt to the 
* taſte, and the moſt impregnared with gypſum, 


* that can be got. Very pure water, he obſerves, 
produces much leſs æther. 


* ous {mell, as to occaſion a ſuſpicion that it con- 
{ tains a little too much of a volatile vitriolic acid, 
you muſt add to the water two or three drams of 
* falt of potaſh to abſorb that acid; and then diſ- 
till with a lamp-heat. : 

* While any true æther remains in the mixture, 
* you will ſee it aſcend like a white pillar iſſuing 
from the midſt of the liquor, and conſiſting of 


ſmall. Nothing ſeams to condenſe in the cavity 
| Of the head, which always remains clear, and 
without any viſible humidity. The gutts which 
light on the fides of the receiver, inſtead of 


doth when it is a little aqueous, ſpread to the 
breadth of two inches or more, when they con- 
liſt of true æther. As ſoon as you perceive this 
track begin to grow conſiderably narrower, . the 
ire muſt be put out; for what riſes afterwards 
vill be mixed with water, and-communicate that 
£22 r abt, 


- 


© there is not an immediate and continuous com- 


« If the vinous acid ſpirit have ſuch a ſulphure- | 


An infinite number of air bubbles inexpreffibly 


forming a net-work thereon, as ſpirit of wine 
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« fault to-the æther already collected in the re. 
TT TEE 8 Print 99 Yate gt erg? pd an bong 

- * 'Then pour this æthereal liquor into a long 
* bottle, and add to it an equal quantity of well 
water. Shake the bottle; the liquor will be. 
« come milky, and the true æther will inſtanth | 
& ſeparate, float upon the water, and mix no more 
cc with it. 8 it then by a ſiphon, and keep 


„eit ina glaſs bottle ſhut clole with a glaſs ſtop- By 
„ple.“ 4 | with 
SETS Lag 2 F „ agate. a. HS 
TFT rc. Fitric 
PROCESS I, Th 

ABT PLE 11 comb 

Spirit of Wine combined wit! Spirit Nitre. Sweet ſever: 
£ Spirit of Nitre. 5 
. e it 
INTO an Engliſh retort of cryſtal glaſs put ſon: ien 0 
highly rectified ſpirit of wine; and, by means This 
of a glaſs funnel with a long pipe, let fall into your nitre 
ſpirit of wine a few drops of the ſmoking ſpirit of greate 
nitre. There will ariſe in the retort an efferveſcence of nit 
attended with heat, red vapours, and a hiſſing noi Wl Tn 
like that of a live coal quenched in water. dbake one 5 
the veflcl a little, that the liquors may mix theo- that Is 
roughly, and that the heat may be equally com ed wit 
municated to the whole. Then add more ſpirit 0 Fi od 
nitre, but in a very ſmall quantity, and with te. di 
ſame precautions as before. Continue thus ado. 0d 
ſpirit of nitre, by little and little at a time, till jo the pl; 
have put into the retort a quantity equal to a ay not be 
part of your ſpirit of wine Let this mixture ſtag... | 
quiet, in a cool place, for ten or twelve hou Fenien, 
then ſer it to digeſt in a very gentle warmth de this m. 
eight or ten days, having firſt luted on a recel But 
5 „ a Pre 
During this time a ſmall quantity of liquor cue, 
come over into the receiver, which muſt be pou f tho. 
mental 


ed back into the retort. Then diſtill with a gi. 


— 
%. 
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what ſtronger degree of heat, but ſtill very. gently, 


till nothing be left in the retort; but a thick mat- 


ter. In the receiver you will find a ſpirituous liquor 


1 quick grateful ſmell, which wilbexcite any cor- 
- Wrofive acrimony. This is the ſweet ſpirit of nitre, 
e ORS ERVATIONS. 

1 By this operation ſpirit of nitre is combined 


with ſpirit of wine; theſe two liquors being united 
with each other, much in the ſame manner as the 
vitriolic acid is with ſpirit of wine Rabel's water, 
The proportion of the liquors which form this 
ombination is not abſolutely determined, and the 
ſeveral authors who have written on this ſubject 


he ingredients; others again, from two as far as 
ten parts of ſpirit of wine to one of ſpirit of nitre. 


* nitte made uſe of is concentrated, and on the 
0: ereater or leſs acidity which your dulcified ſpirit 
10 of nitre is intended to have | 

Olle 


The Diſpenſatory of the College of Paris orders 


akt WWone part of ſpirit of nitre diſtilled from dried clay, 
10 that is, of ſpirit which doth not ſmoke, to be mix- 
+ ed with two parts of .reCtified ſpirit of wine, and 
t 


the whole to ſtand in digeſtion for a month, with- 


10 200d method: becauſe the long digeſtion ſupplies 
boy the place of diſtillation, and the ſpirit of nitre, 


not being highly concentrated, doth not greatly 
alter the ſpirit of wine; beſides that many incon- 
Veniences, to be preſently taken notice of, are by 
his means avoided. ed 8 

But as our deſign is not to deſcribe ſuch chymi- 


* eine, our plan requiring us to treat particularly 
uy if thoſe which may give any light into the funda- 
ur mental properties of bodies, the proceſs here ſer 


. down 


fer much about it. Some require equal parts of 


This depends on the degree yo which the ſpirit of 
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out diſtilling the mixture at all. This is a very 


al preparations only as are commonly uſed in me- 
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down appeared the fitteſt for our purpoſe ; beeauþs 
the action which ſpirit of nitre exerts upon ſpirit of 
wine is therein ſtronger and more perceptible. 
One of the firſt particularities, attending the mix. 
ture of thoſe two liquors, is the great efferveſcence 
accompanied with violent heat, abundance of 
fumes, and loud hiſſing, which ariſes as ſoon a 
the ſpirit of nitre and the ſpirit of wine come intg 
contact with each other. There is great reaſon 90 
think that theſe phenomena are produced only by 
the rapidity and vigour with which the nitrous acid 
ruſhes into union with the inflammable part of the 
ſpirit of wine. We obſerved, in treating of the x- 
ther, that phenomena of the ſame kind appear at 
the inſtant when the vitriolic acid unites with ſpirit 
of wine: but on that oecafion, how highly ſoever 
the vitriolic acid be concentrated, all theſe effects are 
in a leſs degree than thoſe produced in the prelent 
experiment; becauſe the nitrous acid, though weak- 
er than the vitriolic, generally acts much more 
vigorouſly and violently on the bodies with which 
it unites, than any other ſort of acid. 
Concerning theſe mixtures of acids with ſpirit 
of wine Mr. Pott obſerves, that it is not a matter 
of indifference whether you pour the ſpirit of wine 
upon the acid, or the acid on the ſpirit of wine; 
but that every thing paſſes much more quietly, when 
the acid is poured on the ſpirit of wine, than when 
the contrary is done: and he gives the true reaſon 
thereof; to wit, that when the acid is poured 08 
the ſpirit of wine it finds in that liquor a great 
quantity of water, with which it immediately u. 
nites; that this'weakens it, and hinders it from a: 
ing on the inflammable part with ſo much impetl. 
olity as it otherwiſe would; and therefore he advil- 
es that ſuch mixtures be always made in this man 
ner. But it is evident that this advantage is gaine 
only by mixing the acid with the ſpirit of wine vel 
gradually, and drop by drop, as directed in ib 


112 


pro 
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proceſs after Mr. Pott. For, if the two liquors 
were to be mixed together ſuddenly, and all at once, 
it is certain that the acid would not meet with a 
ſingle drop of-phlegm more or leſs in that way" than 
in the other. © | n 5 3 

Therefore the chief, and, in ſome meaſure, the \ 
only precaution neceſſary to be taken, in the mak- i 
iog of ſuch mixtures, to prevent the violent effer- 


veſcence and other inconveniences that may attend 
it, ſuch as exploſion, and the burſting of the veſ- 


— 


cid WY {cls is, to pour but a very ſmall quantiiy of one li- 
the quor into the other at a time, and to add no more 
*. ll the efferveſcence, and even the heat, produced 


by the firſt portion, be entirely ceaſed, With theſe. 
precautions you may proceed either way, and be al- 
ways ſure that your veſſels will nov burit ; becauſe _ 
it is in your power to add ſuch a fmall quantity of 
liquor at a time, as ſhall ſcarce produce a ſenſible. 
elferveſcence. We own, however, that Mr. Pott's 
obſervation is a very juſt one, There is even an: 
advantage in pouring the acid on the ſpirit of wine, 
as he direfts ; which is, that the mixture is a little 
ſooner made, and without any danger. 

We have ſhewn that the vitriolic acid becomes a- 
queous and ſulphureous by mixing fpirit of wine 
with it: the nitrous acid is changed by this mixture 
in a manner no leſs remarkable. Mr. Pott obferves- 
that when ſpirit of nitre is dulcified, that is, when 
it is perfectly combined with ſpirit of wine, it loſes 


d ou che diſagreeable odour peculiar to it, and acquires. 
rea another that is quick and fragrant; it doth not af- 

Jug gerwards emit any red fumes ; it riſes with a leſs de- 
1 all-WWMorce of heat than when pure; it acts with leſs vi - 


gour on fixed alkalis and abſorbent earths. Laſtly, 
e ſhall here relate an experiment made by that 


man cbymiſt, which ſeems to prove that the nitrous acid 
ainelechholes it's moſt characteriſtic properties, and entire- 
vel changes its nature, by being combined with ſpi- 
1 OW of wine, | 


Mr: 


- 
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Mr. Pott examined the thick liquor left in the 
. retort, when the dulcified ſpirit of nitre is diſtilled 
off. By analyzing it he obtained an acid liquor, 
of a yellow colour, and of a ſomewhat empyrey. 
matic ſmell. This acid was followed by ſome drops 
of a red empyreumatic oil ; and there remained, 
at the bottom of the diſtilling veſſel, a black, ſhin- 
ing, charred matter, like that which remains after 
the firſt rectification of a fetid oil, 
The oil extracted from this refidue is a portion 
of that which helped to conſtitute the ſpirit of 
wine; being ſeparated therefrom by the nitrous a- 
cid, in the fame manner as that treated of in the 
preceeding proceſs, and called ſweet oil of vitrial, is 
ſeparated by the. vitriolic acid. But as the nitrous 
acid, which is weaker than the vitriolic, doth not 
ſo effectually decompoſe the ſpirit of wine, the oil, 
obtained- in the preſent experiment, is in ſmaller 
quantity, than that procured in the diſtillation of 
a mixture of the vitriolic acid with ſpirit of wine. 
As to the acid which Mr. Pott drew off 1n his 
experiment, there is great reaſon to think it a part 
of that which was an ingredient in the mixture: 
namely, of the nitrods acid, And yet Mr. Pott 
having ſaturated with a fixed alkali one part of the 
reſiduum, which he had a mind to examine before 
the acid was ſeparated from it by diſtillation, and 
expecting this matter to contain a regenerated nitre, 
he threw it on a live coal; but was ſurpriſed to ſee 
it burn without the leaſt detonation ; and thence 
* concluded that the nitrous acid had changed its na- 
ture. This experiment, he thinks, may furniſl 
hints for the tranſmutation of acids; and he is 0 
opinion that the nitrous acid loſes its virtue of deio- 
nating, in the preſent caſe, only becauſe its inflan: 
mable part, to which it owes its diſtinguiſhing pro 
perties, hath deſerted it, and joined with that 0 
the ſpirit of wine. | 
Indeed if the acid obtained by Mr. Pott, __ 
118 1 | eing 


” 
* 


ie Neiag reduced to a neutral ſalt doth not detonate, 
d erives its origin from the nitrous acid that was 
r, ombined with the ſpirit of wine, there is no doubt 
u. bits being depraved in a peculiar manner, and 
ps zving entirely changed its nature. But may we 
d, ot ſuppoſe it to have another origin? May it not 


he the acid of the ſpirit of wine itſelf, reſulting from 
he decompoſition of that mixt in the diſtillation ? 

Mr. Navier, whom we mentioned in our Ele- 
ents of the Theory, extracted a very ſingular oily 
iquor from the mixture of ſpirit of wine and ſpirit 
pf nitre, without diſtillation, and even without the 
elp of fire. He put equal parts of the two liquors, 
by meaſure, not by weight, into a bottle, which 
te ſtopped cloſe with a good cork, faſtened down 
vith a pack thread. Nine days afterwards he found 
about a ſixth part of the mixture ſeparated from, 


ler Hand floating on, the reſt of the liquor, This was 
of very fine æthereal oil, very limpid, and almoſt as 
e. olourleſs as water. 

his In another experiment Mr. Navier ſubſtituted a 
art olution of iron in the nitrious acid for pure ſpirit 
e : Nef nitre; and with this ſolution he mixed an equal 


reight of ſpirit of wine. From the mixture, after 
a termentation which appeared in it, he obtained 
yy the ſame method an #thereal oil, like that of 
us former experiment; except that the latter, 
rhich was at firſt as colourleſs as the other, acquir- 
d a redneſs in the ſpace of about three weeks. He 
onjectures, with probability, that this colour pro- 


na- ceded from ſome particles of iron which were u- 
niſh ted with it, and which gradually exhaled. 

s of It a few drops of oil of tartar per deliauium be 
et0* eured on this oil, as ſoon as it is ſeparated, there 
am- WFPpears at firſt no ſenſible change therein: but af- 
pro. er ſome time needle-like cryſtals ſhoot in it, which 
t of: re a true regenerated nitre; and if the bottle be 


hen unſtopped, the liquor emits a moſt pungent 
Wtro-iulphureous odour ; which leaves no doubt 


of 


\ 


i) 
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of this oil's containing a nitrous acid. When | 1 
thus freed of its acid, by means of the oil of tarty 
it is much more volatile than before. 
Neither the vitriolic nor the marine acid is c. 
pable of ſeparating ſuch an oil from ſpirit of wine, 
but the nitrous acid always produces it, even when 
it is not concentrated, and doth not ſmoke. 
It is very certain that this oil derives its origin 
from the ſpirit of wine: but there are not yet ex. 
periments enough made upon it, to enable u, 90 
ſpeak very accurately about the manner in which 
this liquor is formed, or of the cauſe of its ſepus. 
tion from the ſpirit of wine. | 
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PROCESS III. 


Spirit of Wine combined with the Acid of Sea. ſall. 
Dulcified Spirit of Salt. 


[1X together, little by little, in a glaſs retort, WP 
| two parts of ſpirit of wine with one part ine 
of ſpirit of ſalt. Set this mixture to digeſt for aMP!!it 
month in a gentle heat, and diſtill it, till nothing 
remain in the retort but a thick matter. bus t 


ODODEBVATIUNS:; 


The acid of ſea-ſalt is much leſs diſpoſed to unite 
with inflammable matters than the other two mi— 
neral acids; and therefore, though it be ever ſo 
highly concentrated, when mixed with ſpirit of 
wine, it never produces an efferveſcence compal* 
able to that which is produced by the ſpirit of nitrs, 
Neither the proportion nor ſtrength of the pul 
of ſalt, requiſite to prepare the ſweet ſpirit of fal, 
are unanimouſly agreed upon by authors. Some 
direct equal parts of the two liquors ; while othe!s ry 


_ preſcribe from two to four or five parts of ſpirit. 
| win 


vine to one part of ſpirit of ſalt. Some uſe only 
ommon ſpirit of falt; others require the ſmok- 
ag ſpirit, diſtilled by means of ſpirit of vitriol. 
aſtly, ſome order the mixture to be diſtilled, af · 
er ſome days digeſtion; and others content them- 


n the degree of ſtrength which the ſweet ſpirit of 
alt is intended to have. This compolition, as well 


ea · Ns the ſweet ſpirit of nitre, is eſteemed in medicine 
o be very aperitive and diuretic. | 

hi When the mixture of fpirit of ſalt and ſpirit of 
a- ine is diſtilled, there comes over but one liquor, 


hich appears homogeneous, This is the ſweet 
pirit of falt. The nature of the marine acid᷑ is not 
hanged in this. combination: the acid is only 


eſpects it retains its characteriſtic properties. 

Some authors pretend that an oil is obtained by 

liſtilling the mixture for the ſweet {ſpirit of falt ; 

but others epreſsly deny the fact. I his variety 
ay be occaſioned by the quality of the ſpirit of 

vine employed. It would not be ſurpriſing if a 

or 2MWpirit of wine, which contains much oil that is un- 


pus to it, ſhould yield an oil when diſtilled with 
IDirit of ſalt. | 
The thick reſidue, found in the retort after di- 
Illation, contains the moſt ponderous part of the 


united cid, united with part of the ſpirit of wine. If 
mi- he diſtillation be continued to dryneſs, there re- 
ll mains in the retort. a black charred matter, much 
+ of like that which is left by the combinations of ſpi - 


Tit of wine with the other acids, 540 25 

nitre, A ſweet ſpirit of ſalt may be alſo prepared by dis 
zeſting ſpirit of wine with, or diſtilling it from, 
metallic compoſitions replete with the marine acid 
zome f chering but {lightly to them; ſuch as corroſive 
chess Plimate, and butter of antimony. Part of this 


metallic 
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elves with barely digeſting it. The whole depends 


reakened and rendered more mild; but in other 


neceſſary to its nature, and, as it were, adventiti- 
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metallic ſubſtance with which it is ſuperficially con. 
bined, in order to unite with the ſpirit of wine, [{ 
butter of antimony be uſed for this purpoſe, Mr, 


Pott, the autbor of theſe experiments, obſerves It 
that a mercurius vitæ precipitates, which is no- olve 
thing eiſe, as we obſerved in its place, but the re. en is 
guline part of the butter of antimony deſerted by in Mils 
acid. _ 1 diflol 

1 | mw ax 

CO TI . ͤ — ̃ ̃ v. 
PROCESS. IV. 75 

0 | refins 
O:ls, or oily matters, that are ſoluble in Spirit of Mine, rn 
ſeparated from Vegetables, and diſſolved by means f eſs tl 

that Menſtruum. Tin&ures ; Elixirs; Varniſbei. In 

\ Aromatic Strong Waters. an 
UI into a matraſs the fubſtances from which 4 : 

you intend to extract a tincture, having fit 0 be 

nded them, or pulveriſed them if they are ta Hen 

f pable of it. Pour upon them ſpirit of wine to the Tn 
depth of three fingers breadth. Cover the matrab WW : - 
with a piece of wet bladder, and tie it on with pack I, 

- thread. Make a little hole in this bit of bladder. 1... 
with a pin, leaving it in the hole to keep it ſtopped. be le 

Set the matraſs in a ſand-bath very gently beat WW... d 

ed. If the ſpirit of wine diſſolve any part of the bie! 
body, it will accordingly acquire a deeper or light: | 
er colour. Continue the digeſtion till you perceie nore 
that the ſpirit of wine gains no more colour, Fron gin. 
time to time pull out the pin, to give vent to the! |. 
vapours, or rarefied air, which might otherwik Y def 
burſt the matraſs. Decant your ſpirit of wine, anden: 
keep it in a bottle well corked. Pour on ſome frei pf te 
ſpirit in its ſtead; digeſt as before; and go on hatte. 
this manner, pouring on and off freſh ſpirit of wine te b 
till the laſt come off colourleſs. rin 
3 ext 
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It is commonly ſaid that ſpirit of wine is the 
ſolvent of oils and oily matters: but this propoſit i- 
on is too general; for there are ſeveral ſorts of 
ils and oily matters which this menſtruum will not 
liſſolve. Of this number are the fat oils, bees- 

ax and the other oily compounds of that kind, 
Properly ſpeaking, it diſſolves but two ſorts of oily 
ſubſtances; namely, eſſential oils, and balſams or 
reſins, which are matters of the ſame. kind, dif- 
fering from each other only as they are -more or 
Icks thick 3 and oils that are in a ſaponaceous ſtate. 

In our Elements of the Theory we have ex- 
plained our opinion on this head, from a memoir 
on the ſubject printed among thoſe of the academy 
for 1745. To repeat it in a few words : we take 
he cauſe of the {olubilicy of oils in ſpirit of wine; 
to be an acid, which is but ſuperficially united with 
them, and ſo as {till to retain its properties. | 

The principal proofs on which we found this 
pinion are drawn from that property of eſſential 
ils, balſams, and reſins, which. are naturally ſo- 
luble in ſpirit of wine, that they become ſo much 
he lefs ſoluble in this menſtruum, the oftener they 
are diſtilled or rectified; and from that property 

bich fat oils, or other oily matters, naturally in- 
lilloluble in ſpirit of wine, poſſeſs, of becoming 
more and more ſoluble therein the oftener they are 
liſtilled. We ſhewed that diſtillation leſſens the 

dlubility of eſſential oils, balſams, and reſins, only 
dy depriving theſe ſubſtances of part of the mani- 
teſt acid which they contain, and which is the cauſe 

f their ſolubility ; and that fat oils, and other oily 

atters, naturally indiſſolvable in ſpirit of wine. 
ire by the ſame operation rendered capable of diſ- 

diving therein, only becauſe it diſcovers, and part- 
extricates, an acid, which is naturally combined 
88 with 
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with them ſo intiwately that it is entirely deprive 
of action, and all its, properties perfectly maſked, 
If theſe principles be wel-attended to, and if it hy 
recollected withal, that ſpirit of wine unites With. 
water preferably-to oils; inſomuch that, if it be 
mixed with water when it hath diflolved an oil 
it quits the oil to unite with the water; that forth: 
ſame reaſon it is not capable, when very aqueous 
of diſſolving any oil, ſeeing that, as oil and water 
are not ſuſceptible of contracting any union, it muſ 
then deſert its phlegm to unite with the oil ; which 
It cannot do, becauſe it hath a greater affinity with 
phlegm than with oil; and, laſtly, that if oil be 
combined with any ſaline ſubſtance, which make 
it ſoluble in water; that is, if it be in a ſaponaceou 
ſtate, it will then remain Moived ! in ſpirit of wine, 
without being precipated by water, or will be dil 
ſolved by a very aqueous ſpirit of wine, and fre- 
_ quently much better than by a highly rectified ſp 
Tit : if theſe things, I ſay, be conſidered, we ta 
eaſily perceive what muſt be the effect of digeſt 
ing ſpirit of wine with any vegetable ſubſtance woat 
ever. 
Spirit of wine diſſolves all the efſential oil, bal. 
ſam, and reſin contained in any vegetable; and a 
theſe matters are not ſoluble in water, they may 
be ſeparated from the ſpirit in which they are dil 
ſolved, by lowering it with much water. It in- 
ſtantly becomes white and opaque, like milk; the 
oily parts gradually unite, and form confiderabl 
maſſes, eſpecially if they be reſinous. This is the 
method commonly made uſe of to extract the fe- 
fins of ſcammony, jalap, guiacam, and ſeveral 0: 
ther vegetable ſubſtances, which it would be dit 
ficult ro procure by any other means. 

If the matters digeſted with ſpirit of wine contain 
any laponaceous juices, the ſpirit will take vf 
thoſe juices alſo, But as ſoaps are ſoluble in watel, 


as well as in ſpirit of wine, they cannot be kr 
rated 
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ated, by the addition of. water, from the ſpirit in 
hich they are diſſolved Whatever quantity of 
vater therefore you mix with a ſpirit that is im- 
rregnated with ſuch juices, no ſeparation thereof 
11 be produced; and for the ſame reaſon the ſa- 
donaceous matters will be diſſolved by a very aque- 
us ſpirit of wine. PERS 
Spirit of wine impregnated with ſuch parts of 
any vegetable ſubſtance, as it is capable of diſſolv- 
ng, is commonly: called a findture. Several tinc- 
ures mixed together, or a tincture drawn from 
undry vegetable ſubſtances at the ſame time, and 
n the ſame veflcl, take the name of an elixir, 
Tinctures or elixirs impregnated with reſinous mat- 
ers only are true varniſbes All theſe preparations 
re made in the ſamſe manner; to wit as directed 
our proceſs. We ſhall only add here that if 
he ſubſtances from which a tincture or elixir is to 
de made contain too much moiſture, it is proper 
o free them from it by gentle deſiccation; eſpeci- 
ly if you deſign that the tincture ſhould be well 
mpregnated- with the oily and. refinous parts for 
heir exceſs of moiſture uniting with the ſpirit of 
ine would weaken it, and render it unable to act 
n thoſe matters, which it cannot diſſolve when it 
PPP 
Vegetable ſubſtances which have been repeated- 


n. dige ſted with different parcels of ſpirit. of wine, 
1 Il the laſt would extract nothing, are deemed to 
able 


e exhauſted of all their eſſential oils, and ſapona- 


the Neous juices : but if they contain moreover any fat 

17 , wax, or gum, theſe principles will ſtill remain 
0 

| 


herein after the digeſtion, in the ſame quantity as 
fore; becauſe ſpirit of wine is incapable of diſ- 
ving them, | 

With regard to the fat oil and wax, this is not 


VB ill furprifing: we have explained in another 
ater ace why theſe matters are indifſoluble by ardent 
epa: iris, but as for the gum, it would ſeem, ac- 
ted, Vol. III. L cording 
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cording to the general principles abovementioned. 
that it ſhould be ſoluble in that menſtruum, even 
with more caſe than reſins; as it confiſts almoſt 
entirely of water, with which ſpirit of wine iz 
known to unite more eaſily than with ails. Indeed 
there is alſo a little oil in its compoſition : but thi 
oil ſeems to be in a perfectly ſaponaceous ſtate 
for gum diffolves wholly and eaſily in water, with. 
out leſſening its tranſparency in the leaſt. 

7 I' own that it is extremely difficult to give a very 

ſatis factory account of this matter. We may hoy: 
ever venture to throw out ſome conjectures con- 
cerning it, deduced from what hath been already 
faid, relating to the cauſe of the ſolubility of oil Mlicve 
in ſpirit of wine. We ſhewed that the oils which cid 1 
diſſolve in this menſtruum derive that property men: 
from a manifeſt acid, which is united with them It 
but ſuperſicially, and in ſuch a manner as to retain ehic 
all its virtue; but that if this ſame acid be too in- Vate. 
timately united with the oil, ſo as to have no ma-Wfinticr 
nifeſt power, but be in a manner deftroyed, and, Herti. 
converted as it were into a neutral falt, it will no ral! 
then produce this effect. In w. 
A modern author “ relates two experiments it of 
which agree very well with this opinion, and in. If 
deed confirm it. He mixed together oil of vitrioſo ſat 
and oil of turpentine, with a view to imitate byMſebitr; 
art a bituminous matter; which, we know, is nottain, 
at all, or at leaſt ſcarcely, ſoluble in water. The hick 
two matters being united together produced a rei ine 
thick compound, which by evaporation became a « 
like a natural bitumen. uy 
The author obſerves that when this mixture ſlo c 
juſt made it diflolves in alkohol; but that in ſons fo | 
time it changes it nature, and communicates ſcarcteat 
any part of its ſubſtance. to that ſolvent, Novby | 
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Mr. Fadows, in a little Engliſm book, entitled The M. dn 4 
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ed, e nence can ſuch a difference ariſe, but from this, 
ven tnat when the mixture is new, the acid is as yet 
zol bat ſuperficially united with the oil, and combines 
e 3 With it more, and more intimately, as the mixture 
cl Narows older. P | 3 
thi WW The ſame author, having repeated the experi- 
te; nent with ſpirit of vitriol, obtained a compound 
the hic continued always very ſoluble in ſpirit of 
ine; becaule ſpirit of vitriol being much weaker 
very Hand more aqueous than oil of vitriol, was incapa- | 
ow- le of combining fo cloſely with the oil of turpen- 
con- tine, as that concentrated acid did in the former 
ad Wc xperiment. By the by, there is great reaſon to be- 
oils rere that the very intimate union of a mineral a- 
ich id with an oily matter is the true cauſe why bitu- 
erty mens will not diſſolve in ſpirit of wine. f 
hem It ſeems therefore pretty probable that the acid 
tain Which makes the oil of gummy matters ſoluble in 
) in- vater, and reduces it to A ſaponaceous ſtate, is fo 
ma- NMiatimately united with that oil, that it loſes its pro 
and, perties, and is in a manner converted into a neu- 
noi rab ſalt. Now we know that ſuch falts are ſoluble 
Ia water, but are not ſo, fur the moſt part, in ſpi- 
nents ric of wine. rY E 2 5 7 
1 10-0 If your tinctures or elixirs be not ſo ſtrong or 
rr ſaturated as you defire, you may by diſtillation 
te V bſtract part of the ſpirit of wine which they con- 
s nagen, and by that means give them ſuch a degree of 
[heleWhickneſs as. you judge proper. But the ſpirit of 
reine thus drawn off conſtantly carries along with 
came good deal of the aromatic principle. It is a 
ty aromatic ſtrong uater This ſpirit of wine 
Ire leo carries up with it a portion of thin oil, which 
ſo we lo much the more conſiderable as the degree of 
care eat employed is greater: and this is the reaſon- 
No by ic becomes of a milky colour when mixed with 
hencoater. We "IN 
If you intend to make- an aromatic ſtrong water 
ny, you need not previouſly extract a tindture, 
3 hs from 
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from the vegetable ſubſtance with which you men 
to prepare your water; you need only put it in: 
cucurbit, pour ſpirit of wine upon it, aud diſtil 


with a gentle heat. By this means you will obtain 4 

a ſpirit of wine impregnated with all the odour . 
ne * 
eee 46% i" 
CHAP. III. 3 

* 
Os TARTAR. 2 
— — — — gro; 
| the 
"'ZROCESS c ert 
Tartar analyzed by diſtillation, The Spirit, Oil, and . 
Alkaline Salt of Tartar. whit 
NTO a ſtone retort, or a glaſs qpe coated with 
lute, put ſome white tartar broken into ſmal 

bits ; obſerving that one half, or at leaſt a full thid + 
of the veſſel be left empty. Set your retort in a f.. 7 
verberating furnace, Fit on a large ballon, having * 
a ſmall hole drilled in it; lute it exactly with fu ginn 
lute, and ſecure the joint with a linen cloth ſmeat or { 
ed with lute made of quick-lime and the white 0 rap 
an egg. Apply at firſt an exceeding gentle heat, * 
which will raiſe a limpid, fouriſh, pungent wats), of 2 
having but little ſmell, and a bitteriſh taſte. bine 
When this firſt phlegm ceaſes to come off, 1. - 
creaſe your fire a little, and make the degree d hang 
heat nzarly equal to that of boiling water. A ther ? 
limpid oil will riſe, accompanied with white cool 
pours, and with a prodipious quantity of air, which like j 
will iſſue out with fuch impetuoſity, that if you 0 the u 
not open the little hole in the receiver time enoug! Pt 
to give ir vent, it will burſt the veffels with explo they. 


ſion. An acid liquor will riſe at the ſame 1 
75 55 . Cont 
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Continue the diſtillation, increaſing the heat by in- 

ſenſible degrees, and frequently unſtopping the lit- 

le hole of the receiver, till the claſtic vapours ceaſe 
to iſſue, and the oil to diſtill.. 

Then raiſe your fire more boldly. The acid ſpi- 4 
rit will continue to riſe, and will be accompanied A 
with a very black, fetid, empyreumatic, ponderous, 
and very thick oil. Urge the fire to the utmoſt ex- 
tremity, ſo that the retort may be of a perfect red 
heat. This violent fire will raiſe a little volatile al- 
kali, beſides a portion of oil as thick as pitch. 
When the diſtillation is finiſhed, you will find in 
the retort a black, ſaline, charred. matter, which 
grows hot when wetted, attracts the moiſture of 
the air, runs per deliquium, and hath all the pro- 
pertics of a fixed alkali. 

This maſs, being expoſed to a naked fire in the 
open air, burns. conſumes, and is reduced to aa 


white aſh, which is a fiery, cauſtic, fixed alkali.. 


ean 
in 3 
(till 
tain 
r of 


OBSERVATIONS. 


The matters qualified to produce a ſpirituous- 
liquor bygfermentation do not all contain the juit 
and accurate proportion-of. acid neceſſary to con- 

ſtitute an. ardent. ſpirit, Many of them, the juices- 
of fruits for inſtance, and eſpecially that of the 
grape, ave . replete with a ſuper-abundant quantity. 
of acid, more than concurs to form that product. 
of fermentation. This ſuper- abundant acid, com- 
bined with ſome of the oil and earth contained in 
te fermented liquor, produces a ſort of ſalt, which: 
hangs for a while ſuſpended in chat liquor, but af- 
ter ſome time, when the wind ſtands quiet in a 

Neool place, ſeparates from it, and forms a ſtone 


ic - . . * f 8 PISS 2 
"I lice incruſtation on the inſide of the vat in which 
.ougl the wine is kept This matter is called tartar, 

.xpl0 The lees of wine reſemble tartar, in as-much as- 


ley contain, and yield when analyzed the ſame: 
CET principles; 


* 
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principles; but they differ from it in this, that they 
contain, moreover, a greater quantity of earth, of ih p 
phlegm, and a little ardent ſpirit, which are only hav 
mixed, but not united, with the tartarous acid. 
The reſidue, or fort of extract, which remain; Muff 
in the cucurbite after wine hath been deprived of 
its ardent ſpirit by diſtillation, hath alſo a oren a? 
conformity with tartar, It even contains that por- 
tion of tartar which remained ſuſpended in the ion 
wine at the time of its diſtillation : and according. V. 
ly this reſidue of wine, being analyzed, yields the nit 
{ame principles with tartar. | JW 
Hence we ſee that liquors, which have under. ue) 
gone the ſpirituous fermentation, conſiſt of an ar. Mott 
dent ſpirit and a tartarous acid ſuſpended in lin 
certain quantity of water | 
| In the analyſis of tartar there are ſeveral thing 
worthy of notice, The firſt is the vaſt quautity of 
air that this mixt body yields when it begins to be ein 
decompoſed, The chief difficulty attending its tte 
analyſis ariſes from this air ; which iſſues out and tune 
exerts its claſtic force with ſuch impetuoſity, that Wi. 
all the precautions above-mentioned ave no mor: ing 
than neceſſiry to prevent the buritings of he veſlcl, 
The ſingular nature of the thin limpid oil, which our 
riſes with this air, after the firſt acid phlegm. de. alis 
ſerves likewiſe our particular attention, This oluabi 
is oue of the moſt penetrating we know, Dor WS 
haave, who diſtilled tirtar without having a vent urg; 
hole in his receiver, was obliged, in order to pre: A 
vent its bufſting, to apply it to his retort with! 
lure ſo weak that moſt of the elaſtic vapours mill 
perſpire through it; and he obſerved, that, thougl 
the neck of his retort entered above five inches 100 
the mouth of his receiver, and was luted on & 
cloſely as poſſible with ſuch a lute, yet this ligt 
oil of tartar conſtantly returned back again, #5" 
were, and pervaded the ſubſtance of the lute, (| ne 
| that a good deal of it dropped into a dith placed 


00 
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hey on the outſide on purpoſe to receive it. 'This oil 
of WW: probably rendered ſo active and ſubtile, only by 
"ly Wh aving been exceedingly attenuated by the ferment - 


Ing motion. This experiment is one of thoſe which 
ſufficiently prove the neceſſity of employing re- 


d of &civers having a ſmall vent-hole, that may be open- 
re e and ſhut as occaſion requir ess. 
por- The laſt remark we ſhall' make, on the produc- 
the ions of tartar by diſtillation, relates to the caęut 
ling ortuum found in the retort when the operation 1s 


finiſhed. This refidue is very different from that 
rhich other vegetable matters afford: for, when 


dere Mey are decompoſed in cloſe veſſcls, they leave 
1 ar- Niothing but a mere charred matter, ia which no 
in le property appears, and from which no fixed 


kali can be obtained, but by carrying their ana- 
yſis to the utmoſt; that is. by burning them in 
he open air. 'Fartar on the contrary, only by 
being diſtilled in cloſe veſſels, without burning it 
niterwards in the open air, is changed into a ſub— 
ſtance which hath all the properties of a fixed alka- 
1, This is probably owing to the tartar's contain- 


aings 
ty of 
o be 
7 it 
and 


that 


more ag the principles requiſite to form a fixed a kali 
eſſck. Wo a much greater quantity than they are to be 
vhich ound in any other ſubſtance. As tartar thus al- 
de- ralizated in cloſe veſſels ſtiil contains much inflam- 


is ol 
Boer: 
vent: 


ible matter, it might be imployed with advantage 
is a reducing flux in ſeveral operations of metal- 
urgy. | | 


pre: Ot all the vegetable matters we know, calcined 
vich artar yields the greateſt quantity of fixed alkali ; 
might Wdich is likewiſe very pure, and therefore much 
zou cd in chymiſtry. 

s ino Burnt lees of wine alſo afford a great quantity 
on r tixed alkali, which is of the ſame nature with 
light hat of tartar, This ſalt is uſed in different trades, 
, as d particularly in dying. The French vinegar- 
ite, Makers collect quantities of theſe lees, which they 


nake up into cakes and dry: while it is in this 


placed 
00 ſtate 
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conformity with tartar, It even contains that por- 


ſerves likewiſe our particular attention. This ol 


| that a good deal of it dropped into a dith places 
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principles; but they differ from it in this, that they 
contain, moreover, a greater quantity of earth, gf 
phlegm, and a little ardent ſpirit, which are only 
mixed, but not united, with the tartarous acid. 
The reſidue, or fort of extract, which remain; 


in the cucurbite after wine hath been deprived of 
its ardent ſpirit by diſtillation, hath alfo a gre 


tion of tartar which remained ſuſpended in the 
wine at the time of its diſtillation : and according. 
ly this refidue of wine, being analyzed, yields the 
{ame principles with tartar. 
Hence we ſee that liquors, which have under: 
gone the ſpirituous fermentation, conſiſt of an ar: 
dent ſpirit and a tartarous acid ſuſpended in a 
certain quantity of water 
In the analyſis of tartar there are ſeveral thing 
worthy of notice, The firſt is the vaſt quaatity of 
air that this mixt body yields when it begins to be 
decompoſed. The chief difficulty attending its 
analyſis ariſes from this air; which iſſues out and 
exerts its elaſtic force with ſuch impetuoſity, that 
ali the precautions above-mentioned ave no more 
than neceſſiry to prevent the buritings of he veſſch. 
The ſingular nature of the thin limpid oil, which 
riſes with this air, after the firſt acid phlegm. de. 


is oue of the moſt penetrating we know, Boer. 
haave, who diſtilled tartar without having a vent: 
hole in his receiver, was obliged, in order to pre 
vent its burſting, to apply it to his retort with! 
lure ſo weak that moſt of the elaſtic vapours might 
perſpire through it; and he obſerved, that, thougl 
the neck of his retort entered above five inches ini 
the mouth of his receiver, and was luted on s 
cloſely as poſſidle with ſuch a lute, yet this ligt 
oil of tartar conſtantly returned back again, 3" 
were, and pervaded the ſubſtance of the lute, l 
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on the outſide on purpoſe to receive it. This oil 
18 probably rendered ſo active and ſubtile, only by 


bah having been exceedingly attenuated by the ferment- 
1 ng motion. This experiment is one of thoſe which 
ain; ufficiently prove the neceſſity of employing re- 
d of eisers having a ſmall vent-hole, that may be open- 
ren ied and ſhut as occaſion requir's, © | 
por The laſt remark we ſhall make, on the produc- 
the ions of tartar by diſtillation; relates to the caęut 
ling tum found in the retort when the operation is 


finiſhed. This refidue is very different from that 
rhich other vegetable matters afford: for, when 
uey are decompoſed in cloſe veſſels, they leave 
zothing but a mere charred matter, 1a which no 
aline property appears, and from which no fixed 
ikali can be obtained, but by carrying their ana- 
yſis to the utmoſt; that is. by burning them in 
te Open air. Tartar on the contrary, only by 
being diſtilled in cloſe veſſels, without burning it 
niterwards in the open air, is changed into a ſub— 
ſtance which hath all the properties of a fixed alka- 
1, This is probably owing to the tartar's contain- 
ng the principles requiſite to form a fixed a kali 
in a much greater quantity than they are to be 
found in any other ſubſtance. As tartar thus al- 
Kalizated in cloſe veſſels ſtiil contains much ipflam- 
able matter, it might be imployed with advantage 
s a reducing flux in ſeveral operations of metal- 
348 | 

Ot all the vegetable matters we know, calcined 
wrtar yields the greateſt quantity of fixed alkali ; 
vhich is likewiſe very pure, and therefore much 
ſed in chymiſtry. 

Burnt lees of wine alſo afford a great quantity 


vhich 
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on r fixed alkali, which is of the ſame nature with 

light hat of tartar, This ſalt is uſed in different trades, 
„snd particularly in dying. The French vinegar- 
te, rakers collect quantities of theſe lees, which they 


nake up into cakes and dry: while it is in this 


places 
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ſtate they call it gravelle or gravelie; and cende 
gravelte when it is burnt. | me fe 

If the extract of wine, which remains after the 
ſpirit is drawn off, be gently evaporated. to dry. 
neſs, and that dry matter burnt like tartar or gra. 
velle it will make a fort of cendre gravelte very rich 
in alkaline ſalt. 


PROCESS I. 


The Depuration of Tartar. Cream and Cryſtals g 
\ ; Tartar, 


EDU CE to a fine powder the tartar you in ther 
tend to purify, and boil it in twenty five or 1 
thirty times as much. water, Filter the. boiling l. dep 
quor through a flannel bag, and then gently ers. 3 
porate ſome part of it: there will ſoon form on it 2. 
ſurtace a ſaline cruſt, which is the cream of tartar, * 
Let your liquor cool, and there will adhere to the # 
ſides of the veſſel a great quantity of a cryſtallized 17 | 
ſaline matter, which is cry/ta/ of tartar, Riſe 
OBSERVATIONS. uh 
Tartar, when taken out of the vats in which web 
it forms, is mixed with a-confiderable quantity df dige! 
earthy parts, which are not intimately united there: 3 
with, but adulterate it. This extrancovs ear etcan 


makes about two fifths of the whole weight 0l 
common tartar ; but white tartar, which is the belt 
contains but about a third part of earth. | 

The method of refining tartar, and freeing | 
from this adventitious earth, is very ſimple, as a0 
pears from the proceſs. Earthy matters, which al 
not ntimately combined with an acid in the for 
of a neutral falt, are not diſſoluble in water: fe 


which reaſon the water, in which crude weep 
f boile 
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bolled, diſſolves the ſaline part only, which paſſes 


the WM with it through the filter; but doth not diſſolve the 
ry. earth of the tartar, becauſe that earth is not com- 
gra. bined with the ſaline part, and ſo being only ſuf. 
rich pended in the liquor remains on the filter. 


The ſaline parts of the tartar, though they are 
now ſeparated from the grois earth with which they 
were mixed, are not yet perfectly pure. Theſe 
firſt cryſtals of tartar have a diſagreeable ruſſet co- 
Jour, and are not tranſparent: this is owing to 
their being coated over, as it were, with a fatty 
matter, which is alſo foreign to their nature, and 
may be ſeparated from them without decompoſing 
them in the leaſt. 


I of 


* The cryſtals of tartar are but ſeldom perfectly 
re or R K 

ol depurated in chymical laboratories ; becauſe the 
4 operation doth not uſually ſucceed well on ſmall 


quantities: but there are manufactories which do it 
by the great, and ſupply the chymiſts, as well as 
the ſeveral tradeſmen, with very fine and very pure 
cryſtals of tartar Theſe manufactories are chiefly 
ſet up in the neighbourhood of Montpellier. Mr. 
Fiſes, a celebrated profeſſor of medicine, hath in 
the memoirs of the academy for 1725 deſcribed the 
operation as performed in one of theſe works He 
tells us that having ſeparated the earthy part from 


n its 
tar. 
0 the 
ized 


hae cryſtals of rartar, by boiling and filtering, they 
1 lifolve them again, and boil them in large cal- 


lrons, mixed with a white ſaponaceous earth, which 
cleanſcs and whitens them to perfection. 
The ſaponaceous earth is found near the works; 
but it is not the-only-one that may be employed for 
this purpoſe ;' ſince, as;Mr;Fiſes'obſervet,':they 
have ſucceſſively made uſe of ſeveral different earths 
in that very work, and that the earth they now uſe 
ah not been long employed, There is reaſon to 


| ar ink that moſt: faponateous earths might anſwer 
ry the purpoſe of refining cryſtal of tartar: but one 
le oeccnary cotidition is thatithey: be altogether iodif- 


ſolable 
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ſoluble by cryſtal of tartar, which being acid dif. 
ſolves many ſorts of earth ; for, if they have ng 
this quality, they. will form a neutral ſalt with the 
ſaline part of the tartar, the nature of which they 
will intirely change, and convert it into ſoluble 


tartar, as will appear by the experiments that fol. 


b ech kr Er vd r 5 h r r 
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CRYSTAL or TARTAR COMBINED WITH sEyx- 
RAL SUBSTANCES. 


Soi. 
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PROCESS I 


Cryftal of Tartar combined with Abſorbent Earth, 
Soluble Turtars. 


OIL an abſorbent earth, ſuch as chalk, in: 
pan with water; and, when you perceive tht 
earih thoroughly divided, and equally diſtributed 
through the water, throw into a pin, from time t0 
time, ſome pulverizcd cryital of tartar, which vil 
excite a conſiderable efferveſcence. Continue thele 
projections, till you obſerve no efferveſcence ex 
cited thereby, All the abiorbent earth, which ob. 
ſcurcd the tranſparency of the water, and gave 
an opaque white colour, will gradually diſappear 
as the cryſtal of tartar combines with it; and 
when the combination is perfected, the liquor vill 
be clear and limpid. Then filter it, and there vil 
be left on the filter but a very ſmall quantity of 
_ earth. Evaporate all the filtered liquor with! 
gentle heat; and then ſet it in a cool place t 
thoot. Cryſtals will form therein. having the ft 
gure of flat quadrangular priſms, wih almoſt . 
45. by TY wa 
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ways one, ſometimes two, of the angles of the 
priſm ſhaved down, as it were; and then the ſur- 
aces at each end are oblique, anſwering to thoſe 


' depreſſed angles. Theſe cryſtals are a neutral ſalt, 
8 which readily diſſolves in water in a true ſoluble tar- 
ol- Tar. 4 oy 4 4 | . 4 SP [4 | 


OBSERVATIONS. 


Cryſtal of tartar is a faline ſubſtance of a ſingu- 
ar nature. Though it cryſtallizes like a neutral 
alt, yet it is not one: it hath only the form of 
one; its principal properties being thoſe of an acid. 
Nevertheleſs it is not a pure acid; for it is united 
with a certain quantity of oil and of earth, which 
give it the property of cryſtallizing, and it is ſcarce 
diſſolvable in water. It is a middle {ſubſtance be- 
een an acid and a neutral ſalt. It is an acid half- 
«th; Nreutralized; on which account it is capable of act- 
ing like an acid on all fubſtances ſoluble by acids, 
and ſo of being converted into a perfectly neutral 
alt by combining with them to the point of ſatu - 
e the ration. | 3 
cd In the experiments made to neutralize cryſtal of 
ne eo artar, fixed alkaline ſalts alone were formerly 
\ vil ed. Meſſ. Duhamel and Groſſe were the firſt who 
thee iſcovered that abſorbent earths might be ſubſti- 
- noted for alkalis, and would produce nearly the 
h ob · ame effects on cryſtal of tartar. The experiments 
made by theſe two academicians in conjunction are 
ppear arcumftantially related in two curious memoirs on 
lis ſubject, given in by them jointly, and printed 
r wil" thoſe of the academy for 1732 and 1733. 
e wil rom theſe memoirs we took the proceſs here 
ity of"'<D, and ſhall alſo borrow from thence moſt of 
„ih e remarks we are now going to make. 
ice u Stone -lime holds, as it were, the middle place 
the f etween mere abſorbent earths and fixed alkalis. 
ot o, ſeeing cryſtal of tartar may be converted in- 
to 
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to a neutral ſalt by either of theſe two ſubſtances, 
it follows that lime ought to produce the fame c.4 
upon it, Accordingly Meſſ. Duhamel and Grogs 
found it to be ſo upon trial; have formed, with 
lac caleis and cryſtal of tartar, a neutral ſalt per. 
fectly like that which reſults from the union of 
that ſaline matter with chalk. Cremor calcis, or 
that ſalino-terrene pellicle which forms on lime. wa. 
ter, produced the ſame effect: but, what is moſt 
ſingular is, that lime water itſelf, though it be clear 
and limpid, and conſequently doth not ſeem to con- 
tain any earthy particles, produced nevertheleſs 3 
great efferveſcence with cryſtal of tartar, and neu- 
tralized it as perfectly as cremor calcis, or water 
ever ſo much impregnated with chalk. This ariſes 
from hence that a great quantity of the ſalino-ter- 
rene matter, which forms the cremor calcis, is dil. 
ſolved in the lime-water.  - 
Though lime-water neutralizes cryſtal of tartar 
as perfectly as chalk, does, and though the cryſtals 
of ſoluble tartar, or neutralized tartar, thereby 
produced, be like thoſe which have chalk for their 
baſis, yet Meſſ. Duhamel and Groſſe . obſerved 
ſome differences, worthy of notice, between the 
phenomena accompanying the production of theſe 
two natural ſalts, which reſemble cach other fo 
much that they ſeem but one and the ſame ſpecies 
of ſalt. The principal difference confiſts in this, 
that the water containing the tartar neutra'1zcd by 
chalk is very limpid, and leaves but a very ſmall 
quantity of carth on the filter; whereas the lime. 
water, with which tartar hath been neuti alized, 
leaves on the filter a conſiderable quantity of earth. 
This muſt appear the more ſurpriſing that the 
water replete with chalk was, before its union witl 
the cryſtal of tartar, turbid and opaque ; where— 
as the lime water was at firſt clear and limpid. 
Meſſ. Duhamel and Groſſe ſuſpect this to zrile from 


| hence, that the efferveſcence excited, while * 
| 5 cry ita 
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cryſtal of tartar diſſolves the matter contained in 

lime · water, is greater than that which is produced 

by its union with chalk ſuſpended in water. 

| „If we conſider, ſay they, that in a great effer- 

. veſcence a conſiderable quantity of the acid ſpi- 

e ric is evaporated, we ſhall eaſily perceive, that, 

te more of that ſpirit eſcapes, the more of the 

. carth of the tartar will be precipitated. Now, 

. as the efferveſcence with lime - water is more con- 

r ſiderable, and as there is leſs alkaline earth to 

- check, as it were, and reſtrain the acid, than 

a WT in the experiment with chalk, a greater quanti- 

u. ty of the acid ſpirit may eſcape ; which being 

er entirely loſt will cauſe more earth to precip itate 

ez in this caſe than in the other, where the acid is all 

r- at once attracted by a great deal of alkaline 

i. carth : and accordingly this was the reaſon that 

HF our tartar diſſolved by chalk depoſited, in cryſtal- 

tar WW lizing, a grey earth, which was fcarce perceiva- © 

als . ble in the experiment made with lime-water. 

+ Yet perhaps, ſay they, an acid, which we ſuſ- 

cir WF pect to be contained in lime, may have partly oc- 

vel WF cafioned the precipitation of this earth.” The 

exiſtence of this acid, which theſe gentlemen at 

that time only ſuſpected, hath been ſince demon- 

trated by ſeveral experiments, and particularly by” - 

cies choſe which Mr. Malouin hath publiſhed. This a- 

id is the vitriolic, which, in combination with ſome 

df the earth of the lime, forms a ſort of ſelenitic 

jalt; which adds greatly to the probability of Meſſ. 

me. Puhamel and Groſſe's laſt eonjecture. I ſhall 
ow explain how I conceive the vitriolic acid in 

th. ime may occaſion the copious precipitate which falls 
n when cryſtal of tartar is neutralized 

J It, * Tas N = | 

'ere⸗ The quantity of vitriolic acid contained in lime 

| very inconſiderable; ſo that to convert it into a 

neutral ſalt requires its intimate union with à very 

mall quantity of che earthy and abſorbent parts 

Vor. III. M Hence 


—_ 


ence it comes to paſs, that, when water is pour. 

ed upon quick lime, in order to make lime-water, thi 

it in tome ſort divides the lime into two parts, Al 

the particles of abſorbent earth, which had not con. 
tracted an union with the acid, are at firſt barely 
ſuſpended. in the liquor, the tranſparency of which 

p they. deſtroy, giving it an opaque white colour ; and tar 
this is what makes the lac calus: but they ſoon ſe- 
parate from it, and fall to the bottom, in the form 

of a precipitate ; becauſe they are not ſoluble in rate 
water. By this precipitation- the liquor becomes 
limpid, and remains impregnated only with ſuch of 

the earthy parts as are united with the vitriolic acid, that 

in the form of a kind of neutral ſalt, and have 

by that union acquired ſolubility. But the vitriol. 
ic acid finding many more abſorbent parts in the 
lime than were neceſſary to neutralize it, in a man- Wi ing | 
ner over-doſed itſelf with earthy parts, and there- 
by exceeded the bounds of a perfect neutrality. _ the | 
On the other hand, it hath been ſhewn that cry- WM lime: 
ſtal of rartar is an imperfect neutral ſalt. Now WW tutec 
theſe two ſalts, which are neither of them perfteCily BW be u. 
neutral, differ from a perfectly neutral ſalt by pro- M. 
perties directly oppoſite to each other; ſceing the ¶ expe, 
ſelenitic matter in lime exceeds in it's, abſorbent ur; 
alkaline quality, and cryſtal of tartar exceeds, on the u 
the contrary, in acidity. . 
What muſt be the conſequence, therefore, of with | 
mixing theſe two ſaline matters together? The ſam Hexter: 
as when an acid is mixed with a fixed alkali; tha lize, 
is the ſalt which exceeds in acidity will combine ire 
with the ſuper-abundant alkaline earth of the ſele⸗ 
nitic ſalt; fo that theſe two ſaline matters will both 
become perfectly neutral ſalts. Vet theſe two neu ſorber 
tral ſalts have not the ſame degree of ſolubility ! 
water. The neutralized cryſtal of tartar diſſone A potaſh 
very readily in water, and is for that reaſon call able © 
ſoluble tartar: the ſelenitic ſalt, on the contra 
is hardly diſſolvable in it at all. Now it is à cuß 


* 


; —  ———— 
? 4 
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that, when two ſalts of this nature meet together, 
the moſt ſoluble always-remains united with the wa- 
ter, excluſive of the other, which is forced to pre- 
cipitate. This I imagine to be what happens in the 
oreſent caſe; and the precipitate which we ſee fall, 
in the lime-water employed to neutralize cryſtal of 
tartar, ſeems to me to be no other than the ſeleni- 
tic ſalt of the lime; which, being leis ſoluble than 
the neutralized tartar, gives place to it, and ſepa- 
rates from the liquor. 1 
Indeed we cannot, in my opinion, account for 
the precipitate under conſideration, any other way, 
than by ſuppoſing it to be a portion either of the 
earth of the cryſtal of tartar, or a portion of the 
lime. Now, either of theſe earths is diſſolvable by 
acids; whereas the precipitate in queſtion, accord- 
ing to the obſervations of Meſſ. Duhamel and 
Groſſe, is not ſo: and this ought to be the caſe, if 
the precipitate be nothing but the ſelenitic ſalt of the 
lime, which being a neutralized ſalt, partly conſti- 
tuted by the moſt powerful of all the acids, muſt 
be unalterable by any acid whatever. 
Meſſ. Duhamel and Groſſe made a great many 
experiments on the combinations of cryſtal of tar- 
tar with different ſorts of earths, The reſult of 
the whole is, that there are ſome earths which this 
acid diflolves, and which contract ſuch an union 
with cryſtal of tartar, that they not only change its 
external character, that is, its tendency to cryſtal- 
le, and it's indiſſolubleneſs in cold water, but alſo 
entirely alter its taſte and other qualities. In a word, 
thoſe earths produce on this ſalt all the effects of al- 
Laline ſalts, Theſe earths are ſuch as are called ab- 
lorbent earths; ſtone-lime, animal-lime, cretace- 
ous earths, a portion of calcined gypſum, and of 
potaſh; in ſhort, all ſuch as diftilled vinegar is cap- 
able of diffolving : this is the mark by which thoſe 
earths, which are qualified to neutralize cryſtal- of 
arr and to render it ſoluble, may be diſtinguiſhed. 
N 2 | Mel. 


* 


that there are other earths, on the contrary, which 
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Meſſ. Dubamel and Groſſe found alſo upon trix 


are, in a manner, inacceſſible to the acid of eryſti you 
of tartar; that they take up, indeed, the profleh ; 
and redundant oil of the tartar, but without affeg. uſe 
ing its ſaline part at all: and if theſe. earths are ever qui 
obſerved to form any union with the cryſtals of tar. WW {tal 
tar, as happens in the refineries near Montpellier, par 
that union is only ſuperficial, not intimate; and i gre: 
therefore it alters none of the characters of the ſalt, /d. 
Among theſe earths are the clayey, bolar, ſandy Mi 10: 
| earths, and others of that kind. Hence Meſſ. Du. quo 
hamel and Groſſe conclude, that theſe are che itan 
eurths which ought to be employed in the purifca Jing 
tion and whitening of cryſtal of tartar, Vinegar ii 
here allo the teſt by which it may be known whe 
ther an earth intended for this purpoſe be fit forit 
for you may be ſure that it will form no union with 
cryſtal of tartar, if the acid of vinegar be incapable 
of diſſolving it. 80 
: tral: 
— E ropmyn——_ _ WJ |ubl: 
PROCESS UI. an 
1 they 
Cryſtal of Tartar combined with fixed alkalis, Tit ag 
Vegetuble Salt. Saignette's Salt. The decompoſe lu 
tion of Soluble Tartars. 4 
IN eight parts of water diſſolve one part of a vel hy 
1 pure alkaline ſalt, perfectly freed from the phlo- le f 
giſton by calcination. Heat this lixivium in a ſton of 7. 
pan ſet on a ſand-bath, and from time to uy, . 
throw into it a little powdered cream or cryſtal d * 


tartar. Each projection will excite a great effer 
veſcence, attended with many bubbles, which wü 
riſe to a conſiderable heighth one over the other 
Stir the liquor when the efferveſcence ceaſes, 9 
you will fee it begin again. I 
When no efferveſcence appears upon 2 ; 

EE | | 
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liquor, add a little more cream of tartar, and the 
ſame phznomena will be renewed. Go on thus till 


* ou have obtained the point of perfect ſaturation. 
N Then filter your liquor. If the alkali you made 
a Nuſe of was the ſalt of Soda, evaporate your liquor 


quickly to a pellicle, and there will ſhoot in it cry- 
ſtals of nine ſides reſembling a coffin ; the bottom 
part thereof being concave, and ſtreaked with a 
great many parallel lines; and this is Saignette's 
ſalt, If you have employed any other alkali but 
ſoda, or the baſis of ſea-ſalt, evaporate your li- 
quor {lowly to the conſiſtence of a ſyrup : let it 
ſtand quiet, and there will form in it cryſtals hav- 
ing the figure of flatted parallelopipeds ; and this 
the vegetable ſalt, or tartarized tartar, 


OBSERVATIONS. 


Seeing pure abſorbent earths are capable of neu- 
tralizing cryſtal of tartar, and converting it into ſo- 
Juble tartar, there is ſtill more reaſon. to expect that 
fixed alkalis ſhould poſſeſs the fame property, as 
they have a much greater affinity with acids: and 
accordingly cryſtal of tartar always forms, with e- 
very ſpecies of theſe ſalts, a neutral ſalt which is a 
loluble tartar. 33 

A ſoluble tartar, formed by the union of cryſtal 
of tartar with tartar converted into an alkali by 
fre, hath been long uſed in medicine as a gen- 
tle ſaponaceous purgative, known by the names 


= of Tartarized Tartar or the Vegetable Salt, But 

of he ſoluble tartar, prepared by combing cryſtal - of | 

effet lrtar with the alkali of ſoda, which, as we re- T0 

u vi warked before, is analogous to the baſis - of ſea- I 
falt, and different from all other alkalis, was not 4 


vell known to chymiſts till the year 1731, when 
M. Boulduc publiſhed the preparation in a memoir 
M 3 printed 
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printed with the academy's collection for that 
year ** 

Not but that it was very much uſed before that 
time: for it had been for ſeveral years in high re. 
putation, and preſcribed inſtead of tartarized tar. 
tar, which became almoſt quite neglected. But 
M. Saignette, a phyſician of Rochelle, who was 
the firſt inventor and vender of this ſalt, did not 
publiſh the preparation of it, which he kept as 1 
tecret : and this probably contributed not a little to 
the great eſteem which this medicine had acquired; 
for men are naturally inclined to put a much great. 
er value on ſecrets, than on what is univerſally 
known, He gave it the name of Sal Polychreſun 
and the public called it allo Saignette's Salt, and 
Rochelle Salt. Since the diſcoveries of M. Geof. 
froy and M, Boulduc were publiſhed, the method 
of preparing this ſalt hath been no ſecret : it was 
deſcribed in diſpenfatories, and every apothecary 
hath made it ever ſince. 

Saignette's ſalt, as well as every other ſoluble 
'tartar, melts when laid on live coals, boils up, e 
mits fmoke, and leaves a black charred matter be- 
hind, This reſemblance of Saignette's ſalt to tar- 
tarized tartar, joined to the {ſmell of the vapour 
which exhaled in burniag it, and is the ſame with 
that of tartar, were the firſt notices -that led M. 
Boulduc to ſuppoſe this ſalt to be a ſoluble tartar, 
On examining the alkaline coal produced by the 

- calcination, and comparing it with that left by tat- 
tarized tartar, he perceived there was ſome differ 
ence between them, At laſt his friend, M. Groſs 
having advited him, as he tells us in his memo!) 
to combine cryſtal of tartar with the ſalt of {00a 
and to examine the new ſalt that would reſult 


® It could not be any longer concealed; for M. Geoffroy hav 

made ſome experiments on the ſam: ſubject, wichout knowing af 

thing of what M. Boulduc had done, likewiſe diſcovered it. See (he 

hiſtory of the academy for 1731, p 35. 60 
i [ 
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from their union, M. Boulduc immediately ſuſ- 
pected that it muſt produce a ſpecies of ſoluble 
tartar, which might poſſibly prove to be the ſalt in 
queſtion, Nor was he miſtaken in his conjecture: 
for with theſe two ſaline ſubſtances he actually 
compoſed a ſalt perfectly like Saignette's. 

Under the head of borax we remarked that. it 
contains an alkali like the baſis of ſea-ſalt. This 
alkali is not perfectly neutralized by the ſedative 
ſalt, which is alſo contained in borax : for its alka- 
line properties are ſo perceptible as to have led ſome 
chymiſts to think that borax was only an alkali of 
a particular kind, This induced M, le Fevre, a 
phyſician at Uzes, and one of the academy's cor- 
reſpondents, to combine cryſtal of tartar with bo- 
rax, and to examine the reſult, He communicated 
to the academy his experiments on this ſubjects ; 
by which he found that the combination of theſe 
two ſaline matters forms a ſoluble tartar, but great- 
ly different from Saignette's ſalt; eſpecially in that 
it doth not cryſtallize, but remains in the form of 
a gummy matter, and retains all the acidity natu- 
ral to pure cream or cryſtal of tartar : a circum- 


tar- WW ſtance which is very remarkable, | 
our Mr. Lemery had the curioſity to repeat M. le 
with Fevre's experiment, and found that this. ſingular 
M. 8 ſoluble tartar had the properties aſcribed to it by 
tar. the inventor. The proceſs he recommends for mak « 
' the ing the experiment with ſucceſs is as follows: 

tare Take four ounces of cryſtal of tartar finely 
ffer- “ pulverized, and two ounces of borax carefully 
olle, “ powdered, and put theſe two ſalts into a flint- 
01, WF glaſs body. Pour on them two ounces of water, 
004, “ and ſet the cucurbite in a ſand-bath. Warm it 
(ul “ with a gentle fire, and then increaſe the heat ſo 


as to make the liquor boil for a quarter of an 
hour; which will produce a perfect diſſolution 
** of the cream of tartar and borax. After the 
difſolution of theſe two ſalts united together, the 

| 7 liquor 
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«« liquor will remain clear and limpid, though the 
* boiling hath diſſipated a good deal of it. If the 
6 liquor be ſtill further evaporated, the remaingy 
« will have the conſiſtence of honey, or turpen. 
tine: and, if the evaporazion be carried ſtil 
“ farther, with a gentle heat, the matter remain, 
« ing will in colour reſemble the gum of a plumh. 
© tree, and yield to preſſure as that does; and, if 
«© jt be expoſed to the air in a damp place, it vil 
% grow moiſt and run, almoſt like ſalt of tartar : 
a new and ſingular property which belongs neither 
to borax nor to cryſtal of tartar, when they ate 
not combined together. 

All ſoluble tartars are eaſily decompounded, hy 
means of a certain degree of heat. They yield in 
diſtillation the ſame principles as tartar ; and the 
alkali that remains, when they are perfectly cal. 
cined, conſiſts” of that which the tartar natural) 
affords, and of the alkaline matter with which it 
was converted into a neutral, 

Theſe neutral falts, refulting from the union of 
eryſtal of tartar with any alkaline matter, are alſo 
decompounded by all the acids, even by vinegar, 
which nevertheleſs is an oily vegetable acid, and 
conſequently of the ſame kind with cryſtal of tar- 
tar. The reaſon of this is that the acid of vine: 
gar, though blunted by much phlegm and oil, mull 
be conſidered as a free and pure acid, when com 
_ pared with cryſtal of tartar ; which is ſtill more em- 
baraſſed with heterogeneous matters, ſo as to be! 
ſemi-neutral ſalt, 

When ſoluble tartar is decompounded by an 7 
cid, the cryſtal of tartar, which helped to conſt 
tute the neutral ſalt, is then wholly recovered 
This ſaline matter, being ſeparated from that which 
rendered it ſoluble in water, ceaſes now to be 0 
and for that reaſon precipitates to the bottom of 

the liquor. | | 


The neutral ſalts, reſulting from the decompo 
* . | tl 
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to the acid made uſe of. From Saignette's ſalt de- 
compounded by the vitriolic acid Mr, Boulduc ob- 
tained a true Glauber's ſalt, and a precipitate of 
cryſtal of tartar : and this he juſtly adduces as a 
demonſtrative proof, that Saignette's ſalt is no o- 
cher than cryſtal of tartar neutralized by a fixed al - 
kali analogous to the baſis of ſea- ſalt. | 

Though all ſoluble tartars may be decompounded 
by acids, as hath juſt been ſaid, yet they do not all 
forſake their baſes with equal facility. Meſſ. Du- 
hamel and Groſſe found that, in this reſpect, they 
obſerve the following order, beginning with thoſe 
which afford the readieſt and moſt copious precipi- 
tate: viz. foluble tartar made 1, with potaſh ; 2. 
with chalk; 3. with uncalcined oyſter-ſhells ; 4. 
with ſtone lime; 5. with calcined oyſter-ſhells ; 
6, with ſalt of tartar ; 7. with ſalt of ſoda ; 8. and 
laſtly, tartar made ſoluble with borax is not prect- 
pitated by diſtilled vinegar, 44 64 £553 BG 

[t is not eaſy to account for this difference be- 
tween ſoluble tartars. If the ſalt of ſoda were more 
alkaline than ſalt of tartar, and borax more alka- 
line than the ſalt of ſoda, it might be conjectured 
that the more alkaline the matters are with which 
cryſtal of tartar is neutralized, the cloſer is the uni- 
on it contracts with them; ſince it is plain, from 


luble tartars, which have for their baſis abſorbent 
earths only, not converted into lime, are more ea» 
lily decompounded than thoſe which are rendered 
ſoluble by limes ; and theſe again more eaſily than 
thoſe which have a fixed alkali for their baſis. But, 
on the contrary, the ſalt of ſoda is leſs alkaline 


than ſalt of tartar, and borax till leſs than the ſalt 
of ſoda, 


PRO 


tion Of ſoluble tartar by an acid, differ according 


what hath been ſaid on this ſubject, that though ſo- 
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PROCESS III. 


| Cryſtal of Tartar combined with Iron. Chalybeaty 
| Tartar. Tincture of Steel with Tartar, Salull 
Chalybeated Tartar, | | 


A NIX four ounces of iron, in filings, with one 
IVI pound of white tartar finely pulverized, Bol 
the mixture in about twelve times as much water 
as you took of tartar. When the ſaline part of the 
tartaris diſolved, filter the liquor boiling-hot through 
a flannel bag, and then ſet it in a cool place, In: 
very little time cryſtals of a ruflet colour will ſhoot 
therein, Decant the liquor from theſe cryſtals; e- 
vaporate it to a pellicle, and ſet it again to cryſtal. 
lize, Go on in this manner till it will ſhoot no 
more. Collect all the ſalt you have thus obtained, 
and keep it under the name of Chalybeated Tar. 
tar. 8 
To make the tincture of ſteel with tartar, mis 
together ſix ounces of clean iron filings, and one 
pound of white tartar in powder. Put this mixture 
nto a large iron kettle, and pour thereon as much 
Tain-water as will moiſten it. Make a paſte of this 
-matter, and leave it thus in a maſs for twenty-four 
hours. Then pour on it twelve pounds of rain-wi- 
ter, and boil the whole for twelve hours at leaſt, 
| ſtirring the mixture frequently, and adding from 
time to time ſome hot water, to ſupply the place of 

what evaporates. When you have thus boiled the 

| liquor, let it ſtand quiet for ſome time, and the 

| pour it off from the ſediment at bottom. Filter, 
L and evaporate to the conſiſtence of a ſyrup ; and 
you have the tinfure of Mars with tartar. The 
diſpenſatories generally order an ounce of reftificd 


ſpirit of wine to be poured on this tincture, in * 
| er 
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er to preſerve it, and to keep it from growing 
ouldy, as it is very apt to do. 8 | 
Soluble chalybeated tartar is prepared by mixing 
dur ounces of tartarized tartar, with one pound 
or the tincture of Mars with tartar, and evaporat- 
og them together in an iron veficl to drynets ; af- 
er which it is kept in a well ſtopped phial, to pre- 
ent its growing moitt in the air. ES | 


OBSERVATIONS. 


The three preparations of this proceſs are medi- 
ines very well known and much uſed. There is 
ven reaſon to think that thoſe, who firſt thought 
pf combining tartar in this manner with iron, had 
tin their view to prepare compolitions uſeful in 
|. Wncdicine, rather than merely to produce new com- 
dinations for the improvement of chymiſtry.. In- 
leed, were we to conſider only the account here 
given of the manner in which theſe three compo- 
litions are made, we ſhould be inclined to think 
ryſtal of tartar incapable of diſſolving iron ſo tho- 
roughly and radically, that, from the union of 
heſe two ſubſtances, a neutral metallic ſalt ſhould 
ariſe, a tartar neutralized and made ſoluble by 
iron. For it is very certain that the firſt of theſe 
reparations, which is called chalybeated tartar, 
s nothing but the ſaline part of tartar diſſolved by 


ot; oiling water, and then precipitated and cryſtalized 
on long with particles of iron, that are reduced, at 
of Wnoft, into a ruſt, or a crocus only, but have con- 
tracted no union with the cryſtal of tartar, which 
zen Remains as acid and as indiſſoluble after this pre- 
er, ration as before. According it is called onl 
nd ah beated tartar, and not ſoluble chalybeated tar- 
"be “: and, as this latter name hath been given only 


0 the tartarized tincture of Mars compounded 
vich tartarized tartar; that is with tartar rendered 
ſoluble by a fixed alkali, and not by iron; there is 
: | reaſon 
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ly; 
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reaſon to preſume, that the tincture of mars alone 
was not thought worthy of being called a ſoluble 


chalybeated tartar ; but that the name, import. 
ing zartar rendered ſoluble by mars, belonging 1g 
that tincture only when compounded with a try; 
ſoluble tartar. 

It is nevertheleſs very certain that the tincture gf 
mars made with tartar contains a true ſoluble cha. 
lybeated tartar ; that is. a neutral ſalt conſiſting of 
cryſtal of tartar united with iron, and rendered ſo. 
luble by that union. The long boiling, neceſſary 
to prepare this tincture, gives the acid of tartar 
time to diſſolve the iron radically, and to unite ve. 
ry cloſely therewith : but this is not the caſe in 
the preparation of chalybeated tartar ; to make 
which the tartar is boiled in water only as long as 
is neceſſary for the diſſolution of its ſaline parts; 
that is, about a quarter or half an hour ; in which 


ſpace the acid of the tartar can ſcarce begin to ad 


on the ſurface of the iron; for acids have not {6 
quick an effect on metals, as on alkalis and abſor. 


bent earths, Metallic ſubſtances, being vaſth 


more compact, are not near ſo ſoon diflolved by a: 
cids, and eſpecially by vegetable acids weakened 
with heterogeneous matters, as the acid of tartar 
is. 

I thought the diſſolution of iron by tartar 4 


point of ſufficient importance to deſerve a little more 


attention than hath commonly been given to It; 


and for that reaſon reſolved to examine, and trace 
with care, the phznomena obſervable in this ope- 
ration, - | 

As the crude tartar employed in making tht 
tartarized tincture of mars, is replete wich many 
oily and earthy parts, which cannot but obſtrudt 


the diſſolution of the iron, and prevent our ſeeing 


clearly how that diflolution is carried on, I thought 
it better to make uſe of cream, or cryſtals, of tut: 
tar, which, being pure and freed from all thoſe 

| heterogeneon 
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heterogeneous parts, diſſolve in boiling water with - 
out prejudicing its tranſparency. f 

I therefore pulverized cream of tartar, and diſ- 
ſolved as much thereof in boiling water as it would ö 
take up This ſolution I poured boiling hot into = 
\ matraſs, at the bottom of which I had laid ſome ni 
Gne iron wire cut into ſmall pieces. I fet the ma MM 
traſs in a ſand-bath ; and having heated it ſo as to 


g make the liquor boil, I obſerved that, the inſtant 
A before it boiled, the liquor began to act very per- 


eptibly upon the iron, in the ſame manner as 0 
her acids act upon metallic ſubſtances; that is, 
there appeared on the ſurfaces of the little bits of 
jron fmall bubbles, which immediately roſe to the 
ſurface of the liquor, and ſucceeded each other ſo f 


J faſt, that they formed lines, or jets, ſeemingly con- 
ich inued from the ſurface of the iron to the ſurface of 
aa be liquor, which little by little acquired a faint 


inge of yellow. a 
When the liquor was heated ſo as to boil, the 


th liſſolution ſtill went on, but much more briſkly, . BY 
a. and the liquor acquired a deeper colour. After 4 
ned Poiling about an hour, the liquor, which at firſt 


ras very clear, became turbid, and of an opaque 
rhite; which made me think that ſome ot the 
ream of tartar, diflolved therein, began to preci- 
DIcate, | 

let the whole boil ſome time longer, and the 
rhite precipitate becoming more conliderable, I re- 
dived to filter the liquor, which paſſed through 
ear, and tinged with a greeniſh yellow. There 
emained on the filter a whitiſh ſediment, which I 
ound to be true cream of tartar. The filtered li- 
wor taſted much like a folution of copperas [ 
vaporated it in a glaſs baſon, ſet it in a fand- 
cat, but no pellicle appeared; which made me 
onclude that it would produce no cryſtals : accor- 
ingly having taken ſome of it out of the baton, 
Vol. III 28 eh when 
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when it was conſiderably reduced by evaporation, 
and ſet it in a cool place, no cryſtal ſhot in it. 

The reſt of the liquor I evaporated to dryneſ;. 
it left a blackiſh brown reſiduum, which had the 
ſame taſte with the liquor before evaporation, but 
much ſtronger, I his reſiduum melts very readi. 
ly in the mouth, without leaving on the tongue the 
leaſt gritty particle, Being expoſed very dry tothe 
air, it grows moiſt, and runs into a liquor in a ye. 
ry little time. It diſſolves eafily and readily ina 
very ſmall quantity of cold water. This ſolution 
being mixed with fixed aikalis, in various propor- 
tions, doth not grow turbid, nor drops any pre- 
cipitate; but with a decoction of galls it makes ink. 
Acids, give it a much clearer colour, and at firſt 
produce no precipitation; but, in a, quarter of an 
hour, there appears a precipitate much of the ſame 
colour with the ſolution. This precipitate is no o. 
ther than cream of tartar, tinged of a ruflet colour 
by ihe liquor, which grows tuybid, and a little whit 
ich, when the precipitate begins to form. 

Theſe experiments, and the circumſtances attend: 
ing them, will not allow us to doubt the truth of 
what I advanced concerning the tincture of mars 
made with tartar, viz. that it is nothing but cryltal 
of tartar by which iron is diſſolved, and which l 
rendered ſoluble by that metal. We ſee at the ver 
firſt that cryſtal of tartar acts upon iron, juſt as 0: 
ther acids do. Indeed this metallic ſolution is net 
. precipitated by. alkalis; but we know that allcall 
poſſeſs the property of diſſolving iron, eſpeciallf 
when the metal is. previouſly divided by an acid; 
that there is reaſon to thiuk this, may be the cal 
when an alkali is mixed with our ſoluble.chalybear 
ed tartar. | 

As this ſoluble tartar is a ſaponaceous and ol! 
ſalt, it is alſo poſſible that it may be diſſolved eniie 
ly by the alkali, without ſuffering any decompolir 
on: eſpecially as alkalis decompound neutral met” 


lic 
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which thoſe ſalts are compounded. Now, as our ſo- 
juble chalybeared tartar is compounded of that metal 
which the alkali diſſolves with the greateſt eaſe, and 
of that acid with which it hath the leaſt affinity of a- 
ny, it is very poſſible that it may not have a greater 
affinity with the acid than with the metallic baſis of 


conſiſts of iron diſſolved by the acid of tartar. 


fall, on the addition of an acid, is another proof 
that it conſiſts of theſe two principles: for this pre- 
cipitate can be no other than the tartarous acid, 
which, being the weakeſt of all acids, is ſeparated 
from the iron by the acid added to the ſolution 3 


cated reſiduum of the tincture of mars, made with 


of tartar : for what elſe can it be? Nothing but i- 
ron and cryſtal of tartar is made uſe of in the ope- 


lo ſoluble as this new body. 


lic ſalts by means only of the ſtronger affinity which 
they have with the acids, than wich the metals of 


this ſalt, and ſo be uncapable of decompounding it. 
However, as this ſoluble chalybeated tartar makes a 
black liquor with a decoction of galls, and as no- 
thing but iron diffolved by an acid hath that pro- 
perty, it may be ſafely concluded that this falt really 


The precipitate which a ſolution of this ſalt lets- 


which acid unites with the martial bafis, and forms 
another neutral metallic ſalt, according to the acid? 
employed. Laſtly, the great ſolubility of the deſic - 


tartar, is a very ſtrong and deciſive proof, that this 
rehduum is no other than iron diſſolved by the acid 


ration; and neither of theſe two ſubſtances ſingly is 


We know moreover, that cryſtal of tartar, which - 
elf is indiſſoluble, forms a ſoluble tartar when com- 
bined with pure abſorbent earths, though theſe mat- 
ters be ſtill more indiſſolvable than it, or rather, are 
not foluble at all. Hence it is very natural to conclude * 
that our reſiduum is a tartar rendered ſoluble by iron. 
This chalybeated tartar is even more ſoluble than any 
ther ſort of ſoluble tartar; for it very readily grows 
moiſt in the air, and runs wholly into a liquid; on 
watch account it is not ſuſceptible of cryſtallization. 

* N 2. Ire. 
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I return to one of che circumſtances attendin 
my experiment, which it is proper I ſhould ac. 
count for; though I have hitherto only mentioned 

it, without more particular notice, that I might 
not break the connection between facts and the con. 
ſequences reſulting from them. The circumſtance 
I mean is the precipitation of the cream of tartar 
diſſolved in the liquor, which, I ſaid, happens when 
the ſaline ſolution hath boiled upon the iron about 
an hour. | his precipitation of the cream of tar. 
tar may be partly occaſioned by the evaporation of 
the water in which it is diffolved : for the water 
having taken up, as was ſaid, as much cream of 
tartar as it was capable of diſſolving, when the 
quantity of water comes to be leſſened, a propor- 
onal quantity of cream of tartar muſt precipi- 
tare. _. 

But ſome other cauſe muſt alſo contribute to pro- 
duce this precipitation: for, as I boiled my liquor 
in a matraſs, the evaporation of the liquor could 
not be confiderable, and yet the precipitate was very 
copious. Moreover, I repleniſhed the matraſls with 
much more water than was neceſſary to replace what 
had evaporated yet I could not rediflolve the pre- 
cipitated cream of tartar, nor even ſenſibly leſſens 
Its quantity. 

The true cauſe of this effect I take to be as fol. 
lows, When the ſolution of cream of tartar hath 
boiled for ſome time upon the iron, and diſſolved 
a certain quantity thereof, a proportiohal quantity 
of ſoluble chalybeated tartar is formed. Now as this 
ſalt is much more ſoluble in water than cream of 


_ . tartar, and as water always takes up the more ſolu- 


ble ſalts, preferably to the leſs ſoluble, it is not ſur- 
priſing that cream of tartar, beingone of thoſe fi. 
line ſubſtances which diſſolve with the greateſt diff- 
culty, ſhould on this occaſion ſeparate from the I! 
quor and precipitate ; yielding its place to a ſalt which 
hath a much greater affinity with water. 


Hence it. appears that to re- diſſolve the cream of 
tartar 
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2rtar, and render capable of continuing to dif- 
ſolve the iron as efficaciouſly as before, it is not ſuſ- 
rcient that freſh water be added; but the ſolution - 
| of the ſoluble chalybeated tartar already formed 
muſt be entirely decanted, and freſh water poured 
, on the reſidue; and then this water, not being im- 
\ Wl pregnared with any ſoluble chalybeated tartar, will - 
t be capable of re- diſſolving the cream of tarcar, and 


3 — 2 ——̃— 


: every thing will go on as at the beginning of the 0- 
f peration, till the cream of tartar come to precipi- 
r tate again, for the ſame reaſon as before, and make * 
ff a repetition of the ſame management neceſſary. The 
e liquor is far from being ſaturated with ſoluble cha- 
:. lybeated tartar, when the precipitation of the cream 
js of tartar renders it neceſſary to decant it; ſo that 
the water muſt be often renewed, if you carry the 
» operation to the utmoſt; and then all theſe ſoluti- 
r ons muſt be added together, and evaporated; ei- 
d ther to dryneſs, if you defire to have the falt in a 
1 dry form, or to any other degree you think proper. 
th This method I followed at firſt, but as it is ex- 
at ceeding long and tedious, though perhaps the beſt ; - 
e. and as I wanted to have a moderate quantity of ſo- 
ns luble - chalybeated tartar, with leſs trouble, and in 


leſs time, git poflible, I refolved to try whether or no 
che cream of tartar, though ſeparated from the liquor 
th and undiſſolved, were {till capable of acting on the 
ed WH iron wich ſuch efficacy as to diſſolve it. I therefore 
ity continued to boil the tartarous-folution on the fil> - 
his Ings of iron, notwithſtanding the precipitation of 
of he cream of tartar, taking care only to add freſh 
us vater from time to time, as directed in the procels + 
ic- WY for the tartarized tincture of mars, to replace what 8 
ſa- evaporated ;.and I obſerved that, in fact, the cream - U| 
11 of tartar, though not perfectly diffolved; but only - 
li- WY Givided and agitated by the motion of boiling, Milt ! 
ch Wh ontinued to act upon the iron; fo that the liquor, 

after boiling ſeven or eight hours; was ſo impreg- 
of e nated 
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nated as to yield by evaporation a reaſonable quan- 
tity, in bulk, of ſalt in a dry form. 


4 | bo 2 SO 
PROCESS IV. al pr 
yy; 2 
Eryflal of Tartar combined with the reguline part if lity, 
Antimony. Stibiated cr Emetic Tartar, by + 
ticula 
ULVERIZE and mix together equal pam dt 
of the glaſs and of the liver of antimony, þ 3 
Put this mixture, with the ſame quantity of pulver. "i 
1zed cream of tartar, into a veſſel capable of con- ** 
taining as much water as will diſſolve the cream of 
tartar. Boil the whole for twelve hours, from * 
time to time adding warm water, to replace what is = 
diſſpated by evaporation. Having thus boiled your I biain 
liquor; filter it while boiling hot; evaporate to dry- 238k 
neſs; and you will have a ſaline matter which is e - 
metic tartar. | wife 
) derwe 
GO BSERYNATIONS, H 
| tar ac 
The glaſs and liver of antimony are no other, a3 MI vith 
was (aid in its place, than the metallic earth of an- ſolvin 
timony feparated from the redundant ſulphur of ere. 
that mineral: but ſtill retaining ſuch a quantity of WW firon, 
phlogiſton as to poſſeſs, excepring its meralline co- ed. 
Jour, nearly the ſame properties with regulus of an- iſ on th 
timony, and eſpecially us emetic quality, and its ſo- Th 
lubility in acids. Indeed theſe two preparations Wi tic ta: 
ſeem to have more of an emetic quality, than the WW © em 
regulus itſelf, and therefore are employed preferably iſ © em 
to all others in the preparation of emetic tartar. equi 
It is noi yet aſcertained in which of the princi- “ flu 
ples of antimony its emetic virtue reſides. We are “ par 
{ure however that it cannot be aſcribed to its earthy 


part : for the calx of antimony, when entirely de- 
- | EA prive 
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prived of all phlogiſton, is not emetic, nor eren 
urgative; as 18 evident from the effects of diapho- 
retic antimony and the pearly matter. 
Some authors think antimony contains an arſenic- 
al principle, to which they impute its emetic quali- 
y; nor is their opinion altogether void of probabi- 
ty, For this arſenical parti ſeems to be indicated 
ſeveral of the properties of antimony, and par- 
ticularly by its affinities with other metallic ſubſtan- 
ces, in which it very nearly reſembles arſenic. But 
this doth not amount to a poſitive proof: for we 
can draw nothing but probable conjectures, at moſt, 
from ſuch analogies. 

Other chymiſts think the emetic virtue of anti- 
mony depends on the union of its metallic earth with 
us phlogiſton. This opinion ſeems to me much. 
more probable than the other: for by only recom- 
bioing a phlogiſton with the earth of antimony, de- 
prived by calcination of all its emetic virtue, that 
virtue is perfectly reſtored, and the regulus thus re- 
vivified is no leſs emetic than that which never un- 
derwent calcination. 

However this be, it is certain that cream of tar- 
tar acquires an emetic quality, not by barely uniting 
with one of the principles of antimony, bur by dif- 
ſolving entirely the reguline or ſemi-reguline part 
thereof; and that its emetic quality is ſo much the 
ſtronger, the more of that ſubſtance it hath difloly- 
ed. This is the reſult of ſeveral-experiments made 
on the ſubject by Mr. Geoffroy. Nl 
That gentleman collected ſeveral parcels of eme- 
tic tartar, having different degrees of ſtrength, “ 1 
employed, ſays * he, an ounce of each of thoſe 
* emetic tartars: I rubbed them ieparately with an 
* equal weight, or ſomething more, of a black 
flux, made of two parts of red tartar and one 
part of nitre calcined together. Theſe mixtures 


Memoirs of the Academy for 1734, p. 421. 


« I put 


— 
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I put into different crucibles, formed like invert. part 
«© ed cones:. I kept them in a melting heat til able 
« the ſalts in fufion ſunk, and appeared like ot! 
* ſmooth vil at the bottom of each crucible, 1 Pate. 


* then let the fire g0 Out, broke the cruciblezʒ part 
* when cold, and found the reſuſcitated regulus in henc 
«© a maſs at bottom. tain 
© Out of one ounce of the weakeſt emetic tar. = 
% tars I obtained from thirty grains to one dram (lt 
e eighteen grains of regulus. From one ounce il + 4 
«© of ſuch as were of a middling ſtrength I got one e 
% dram and an half; and the moſt violent yielded e 
e me two drams-and ten grains. = 
© The power therefore of the ſtrongeſt emetic N 5 
% tartars, continues he, depends on the quantity 3 
* of regulus of antimony diſſolved by the cream id. 


„of tartar, and the nearer the preparations of 
© antimony, on which the ſolution of cream of 
*© tartar is boiled, are to the form of a regulus or 
« à glaſs, the more violent is the emetic tartar; 
«© becauſe-the vegetable acid of the tartar. acts then 
* more immediately upon the emetic part of the 
<4 antimony, and diſſolves more of it.“ 

Mr. Geoffroy found upon trial that cream of 
tartar boiled for a due time on crude - antimony, 
doth indeed diflolve-a little of the regyline pan 
thereof; but that the quantity of regulus diflalve 
thereby is ſo very ſmall, that-the emetic tartar pro- 
. duced is extremely weak. The groſs ſulphur, in 
this «caſe, hinders the cream of tartar from acting 
on the reguline part with-ſo much efficacy, as when 
the antimony is properly. prepared by freeing 1 
entirely from its redundant fulphur, 

. Nothing can be added to what Mr. Geoffroy hath 
ſaid on this ſubject. His experiments are decifiv% 
—_ the truth he intended to prove in the clear: 
eſt light. | 15 

Mr. Hoffman affirms that emetic tastar Jo 
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art of its virtue by being, bciled too long. A very 
able chymiſt goes ſo far as to ſay that tartar ought 
not to boil above fix or ſeven minutes with pre- 
pared antimony ; becauſe longer boiling deſtroys 
part of its emetic quality, Can this ariſe from 
hence that cream of tartar, after diſſolving a cer- 
tain quantity of the reguline ſubſtance, ſeparates 
from it afterwards? Or is the cream of tartar it- 
ſelf decompoſed by too long boiling ? This deſerves 
to be particularly enquired into, as well as the na- 
ture of the metallic ſalt, which reſults from the 
union- of the acid of tartar with the regulus of an- 
timony. 

Cryſtal of tartar acts alſo on ſeveral other me- 
tallic ſubſtances, and particularly on lead; with 
which it forms a ſalt, reſembling tartarized tartar 
in the figure of its cryſtals. 
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Or THE PRODUCT oF Ack TO US FERMENTATION. 


PROCESS I. 
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uotances ſuſceptible of the Acetous . Fermentgtion 
| turned into Vinegar, 


HE wine, the cyder, or the malt-liquor, which 
you intend to convert into vinegar, being 
ſt thoroughly wixed with its lees, and with the 
tar it may have depoſited, put your liquor into 
dat uſed before, either for making or for holding 
megar. This veſſel muſt not be quite full, and 
be external air muſt have acceſs to the liquor 00 
tainc 
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tained in it, Set. it where the air may have a degry 
of warmth anſwering nearly to the twentieth de 
gree above o in Mr, de Reaumur's thermometer 
Stir the liquor from time to time. There will art 
in it a new fermentative motion, accompanied wid 
heat: its vinons odour will gradually change, an 
turn to a four ſmell, which will become ſtronger 
and ſtronger, till the fermentation be finiſhed, aud 


nd g 
erme! 
The 
hich 
T uch 


genere 
ited, 
omm 


ceaſe of itſelf, Then ſtop-your veſſel cloſe ; the l. 
quor it contains will be found converted into yine. 
gar. | | 


great! 
he vin 
gar: 
and le 
vill be 
leed, 


OBSERVATIONZS. 


All ſubſtances that have undergone the ſpirituou 


fermentation are capable of being changed into at The 
acid, by paſſing through this ſecond termentation, beir 
or this ſecond ſtage of ferm: ntation. Spirituou ake 
liquors, ſuch as wine, cyd-r, beer, being expoſet ap 
to a hot air, grow ſour in a very ſhort time. Nay, * " 
theſe Iquors, though kept with all poſſible care, ta 
in very cloſe veſſels, and in a cool place, d egenerae f.; 
at laſt, change their natures, and infenfibly turn my 
| four. Thus the product of ſpirituous fermenta . "A 
on naturally and ſpontaneouſly degenerates to ail. **© 
_— L 5 
For this reaſon it is of great importance, in mak. 10 
ing wine, or any other vinous liquor, to ſtop til. — 
fermentation entirely, if you deſire the wine ſhoul0l. X | 
contain as much ſpirit as poſſible. It is even morn . 1 
advantageous to check the fermentation, a lite. * 
before it comes to the heighth, than afterward: Wi, - x 
| becauſe the fermentation, though ſlackened, and u. bas 
appearance totally. ceaſed, ſtill continues in the der. ks 
{els ; but in a manner ſo much the leſs perceptidit * 
ns it proceeds more ſlowly. Thus thoſe 119108. wh 
in which the fermentation is not quite finiſhed, WF. 1 
checked, continue for ſome time to gain more jy | per 


Tit ; whereas, on the contrary, they degenert 
__ RS an 


ad gradually turn ſour, if you let the ſpirituous 
ermentation go on till it be entirely finiſhed. 

The production of the ſecond fermentation, 
hich we are now to conſider, is an acid of ſo 
nuch the greater ſtrength, the ſtronger and more 
benerous the ſpirituous liquor, in which it is ex- 
ited, originally was. The ſtrength of this acid, 
ommonly called vinegar, depends likewiſe in a 
eat meaſutè dn the methods uſed in fermenting 
he vinous liquor, in order to convert it into vine- 
gar: for if it be fermented in broad, flat veſſels, 
and left to grow ſour of itſelf, the ſpirituous parts 
vill be diſſipated, and the liquor, though ſour in- 
leed, will be vapid and effete. 

The vinegar-makers, to increaſe the ſtrength of 


make a myſtery, keeping them very ſecret. How- 
erer, Mr. Boerhaave gives us, from ſome authors, 
the following deſcription of a proceſs for making 
inegar, 

© Take two large oaken vats or hogſheads, and 
in each of theſe place a wooden grate or hurdle, 
* at the diſtance of a foot from the bottom. Set 
* the veſſel upright, and on the grates place a mo- 
** derately cloſe layer of green twigs, or freſh cut- 
* tings of the vine. Then fill up the veſſel with 
the foot ſtalks of grapes, commonly called the 
rape, to within a foot of the top of the veſſel, 
* which muſt be left quite open. 


1; into them the wine to be converted into vinegar, 
TO lo as to fill one of them-quite up, and the other 
"el i but half full. Leave them thus for twenty-tour 
ble, hours, and then fill up the halt. filled veſſel, with 


liquor from that which is quite full, and which 
vill now in its turn be left only half full. Four 
1 and twenty hours afterwards repeat the ſame o 

pcration, and thus go on, keeping the veſſels 
alternately 
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beir vinegar, uſe certain methods of which they 


Having thus prepared the two veſſels, pour 


* * 
” ad ith. tio. * 
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. alternately full. and half full, during every tuen. 
5 cc 


ty four hours, till the vinegar be made. On the 
ſecond or third day there will ariſe, in the half. 
filled veſſel, a fermentative motion, accompanied 
with a ſenſible heat, which will gradually in. 
creaſe from day to day, On the contrary, the 
fermenting motion is almoſt imperceptible in 
the full veſſel ; and as the two veſlyls are alter. 
nately full 'and half full, the fermkntation is by 
that means, in ſome meaſure, interrupted, and 
is only renewed every other day, in each vel, 
«© When this motion appears to be entirely ceaſ. 
ed, even in the half filled veſſel, it is a ſign that 
the fermentation is finiſhed ; and therefore the 
vinegar is then to be put into common caſk; 
cloſe ſtopped, and kept in a cool place. 

A greater or leſs degree of warmth accclerate 
or checks this, as well as the ſpiriiuous fermenta- 
tion, In France it is finiſhed in about fifteen 
days, during the ſummer ; but if the heat of 
the air be very great, and exceed the twenty 
fifth degree of Mr. de Reaumur's thermometer, 


the half filled veſſel muſt be filled up every 


twelve hours; becauſe if the fermentation be 


not ſo checked in that time, it will become ſo 


violent, and the liquor will be ſo heated, that 
many of the ſpirituous parts, on which the 
ſtrength of the vinegar depends, will be diſſipa. 
ed; ſo that nothing will remain, after the fe 


mentation, but a vapid walh, four indeed, but 


effete. The better to prevent the diſſipation of 


the ſpirituous parts, it is a proper and uſual pre 
' caution to cloſe the mouth of the half-filled rel. 
ſel, in which the liquor ferments, with a covet 
made alſo of oak wood. As to the full veſſch 


it is always left open, that the air may act * 
ly on the liquor it contains: for it is not liabe 


— 


10 


* 
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« to the ſame inconveniences, becauſe it ferments 
he L but very ſlowly. 


. * 


negar- makers put into their veſſels, ſerve to in- 
ed a5 the ſtrength. of the liquor. Theſe matters 
contain a very manifeſt and perceptible acid. They 


be alſo ſerve as a ferment; that is, they diſpoſe the 
J wine to become eager more expeditiouſly and more 
* vigorouſly. They are the better, and the more ef- 
7 ficacious, for having been once uſed, becauſe they 


re thereby thoroughly drenched with the ferment- 
17 ed acid: and therefore the vinegar- makers lay 
them by, for preparing other vinegar, after waſhs 
ing them nimbly in running water, in order to 
free them from a viſcid oily matter, which ſettles 
on them during the fermentation. This matter 
muſt by all means be removed; becauſe it is diſ- 
poſed to grow mouldy and rot; ſo that it cannot 
but be prejudicial to any liquor into which you 
put it. #0 | 341 Rk 
As the acetous fermentation differs from the ſpi- 
rituous in its production, ſo it doth in many cir- 
cumſtances attending it. 1. Motion and agitation 
are not prejudicial to the acetous fermentation, as 
they are to the ſpirituous; on the contrary, mo- 
derate ſtirring, provided it be not continual, if of 
ſervice to it. 2. This fermentation is accompanied 
with remarkable heat; whereas the warmth of the 
ſpirituous fermentation is ſcarce ſenſible. 3. I do 
not believe there ever was an inſtance of the va- 
pour that riſes from a liquor in acetous fermenta- 
non proving noxious, and producing either difor- 
ders or ſudden death, as the vapour of fermenting 
vine doth, 4. Vinegar depoſues a viſcid oily mat- 
ter, as hath juſt been obſerved, very different from 
the lees and tartar of wine. Vinegar never depo- 
lites any tartar ; even though new wine, that hath 


* yet depoſited its tartar, ſhould be uſed in mak- 
NP it. n * 


4 


* 


The vine-cuttings and grape ſtalks, which the 
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The following - proceſſes will give us occaſion t 
treat of the nature of vinegar, and the principle 
of which it conſiſts. . 


— 


PROCESS II. 
To concentrate Vinegar by Froſt, 


 XPOSE to the air, in froſty weather, the 
— vinegar you deſire to concentrate. Ieicles wil 
form in it; but the whole liquor will not freeze 
Take out thoſe icicles: and it you defire a further 
concentration of your vinegar by this method, the 
liquor which did not freeze the firſt time muſt be 
expoſed: to a ſtronger froſt. More icicles will form 
therein, which muſt likewiſe. be ſeparated, and keyt 
by themſelves. The liquor which doth not freeze 
this ſecond time will be a very ſtrong concentrated 
vinegar. | ; | 


. 


LE. JI Da E ARAVATIO NS. 
Liquors, replete with an acid, freeze with much 
more difficulty than pure water. Thus, if a va) 
aqueous acid liquor be expoſed to froſt, ſome o 
the water in the liquor will preſently freeze; white 
the reſt, being rendered more acid by the ſepari 
tion of the frozen phlegm, will remain fAluid, and 
reſiſt the degree of cold which freezes water. No# 
vinegar, being an acid liquor containing much v# 
ter, may therefore be highly concentrated by free 
ing its phlegm in this manner; and the more icicles 
you get from it, the ſtronger and more active V 
the remaining vinegar be. . 

Mr. Stahl was the firſt, I believe, who thut 


made uſe of congelation, for procuring f 4 
nade ue 1 


\ : 


88 
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trong acid of vinegar. Mr. Geoffroy hath ſince 
taken the ſame method. A curious and eircum- 
ſtantial account of his experiments, on this ſub- 
ject, are printed in the memoirs of the academy for 
ot it was exceſſive cold in the winter of that 
year, Mr. Geoffroy took the opportunity of expoſ. 
| ing tothe froſt ſeveral vinegars of different ſtrengths; 
and he determined the degree of acidity in each. 
| both before and after their concentration, in order 
* to compare them, and diſcover how much ſtronger 
each vinegar was rendered by the freeaing of the 
aqueous part. Lo determine the ſtrength of the 
vinegars, he made uſe of the method pointed out 
by Mr. Homberg and Mr. Stahl, This method 
de tonſiſts in combining to the exact point of ſatura- 
tion, a certain quantity of vinegar with well dried 
falt of tartar. The more ſalt of tartar is required, 
o abſorb and perfectly neutralize the vinegar, the 
to) tronger it muſt be reckoned; becauſe the quan- 
tity of alkali neceſſary to conſtitute a neutral ſalt is 
. proportioned to the quantity of acid in that 
alt. | 5 
One of the vinegars employed in Mr. Geoffroy's 


experiments, two drams of which were entirely ab- 


4 ſorbed by fix grains of ſalt of tartar, having been 
: 0 eoncentrated by once freezing, and thereby reduced 


fom eighteen quarts to ſix, he found it ſo increaſ- 


ile . : 
* ed in ſtrength, that two drams thereof required 
"I wenty four grains of ſalt of tartar to abſorb them. 
Nor The firſt icicles that ſeparate from vinegar, in 


ils proceſs, are perfectly clear, and as inſipid as 
ater,. As the vinegar becomes more concentrated, 
he plates of ice becoming. thinner, more ſpongy; 
nd flaky like ſaow, retain between them ſome por- 
on of the acid; and it is proper to begin- to ſave 

hem as ſoon as they appear to be ſenſibly acid. 
Mr. Geoffroy carried the concentration of vi- 
"Ar as far as the cold of that winter 1739 would 
; Q >. 5 allow 


cicles 


thus 
yer} 
{00g 


5 * ; 
er 
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allow him; and eight quarts of vinegar, already 
concentrated by vinegar in the preceding years, he. 
ing reduced to two quarts and a half by the frog, 
of the 19th of January, the coldeſt day of thy 
year, was found to be ſo ſtrong, that two drany 
thereof required forty-eight grains of ſalt of tartar 
to abſorb them. The icicles of this vinegar, being 
thawed, retained ſo much ſtrength as to require 
thirteen grains of the ſalt of tartar to abſorb them 
Vinegar ſuffers no decompofition by the conge- 
lation of its phlegm, and the conſequent concen. 
tration of its acid, What is left ſtill contains al 
the principles of which vinegar conſiſts. Its prin: 
ciples are only brought nearer together, and into: 
ſmaller compaſs : and for this reaſon it grows the 
thicker, the more it is concentrated, W hea there- 
fore you deſire to concentrate the acid of vinegar, 
and at the ſame time to purify it, that is, to free 
from ſome of its oil and earth, you muſt hare 
recourſe to diſtillation, | 
Wine, 2s well as vinegar, may be concentrated 
by freezing. Mr. Stahl expoſed ſeveral forts of 
wine to the froſt, and by that means ſeparated 
from them about two thirds, or three quarters, of 
almoſt pure phlegm. The remainders of the wine! 
| Jo concentrated were of a ſomewhat thicker con: 
fiſtence. They were very ſtrong, and kept for ſe 
veral years without altering in places where the 
free acceſs of the air, alternately cold and hot d. 
cording to the ſeaſons, would have ſoured, 0 
ſpoiled, any other kind of wine in the ſpace of 
few weeks. | 
Wine thus concentrated by freezing is not ther 
by decompoſed, any more than vinegar : it 15 only 
dephlegmated. By the addition of as much va 
as was ſeparated from it, you may reſtore it to l 
former condition; in which reſpe& it differs gre® 
ly from the reſidue of wine whoſe ſpirituous pi 


with a proportion of its phlegm, hath been =y 


— 


— 
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x by diſtillation : for though you mix that reſi- 
que again with the principles you ſeparated from 
ir, you can never make wine of it again; the ſpi- 
rituous part being no longer in a capacity to com- 
bine with the other principles of the wine, in the 
ame manner as before that ſeparation. And this 
ſhews that heat, beſides ſeparating the moſt vola- 
tile parts, produces moreover a conſiderable change 
in the diſpoſition of thoſe which did- not riſe in the. 
firſt diſtillation. - | 1 

Since the above experiments were made by Meff, 
Stahl and Geoffrov, concentration by freezing is: 
pretty frequently practiſed in laboratorics ; but on 
vinegar only, ſeldom on wine; becauſe, when vi- 
negar is thus concentrated, a much fironger acid 
i more eaſily and more expeditiouſly obtained from 
i, as will be ſhewn in the following proceſs; where- 
35 the diſtillation, as well as the quality, of ſpirit 
of wine is much the ſame, whether the wine it is 
obtained from be concentrated or no. The reaſon 
f this difference is, that ſpirit of wine, heing very 
light, riſes in diſtillation before the phlegm; where- 
is the acid of vinegar, being much more ponder- 
bus, riſes only at the ſame time with the aqueous- 
art, or even after it. 7 


— 
— ——— — — c 
- 
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Vinegar analyzed by Diftillation. 5 


[NTO a glafs or ſtone cucurbit put the vinegar to- 
be diſtilled; fit to it a glaſs head; place your a- 
embic in the ſand bath of a diſtilling furnace, and 
ute on a receiver. Apply a very gentle heat at 
rſt, A clear, limpid, light liquor will riſe; and 
all in diſtin&t.drops, like water, from the noſe of 
e alembic. . 3615 
Continue diſtilling this firſt liquor, til! the vine 
„ Sar 


a fourth part. Then ſhift your receiver, and in. 
_ creaſe the fire a little. A clear liquor will ſtill 
come over, but heavier and more acid than the 


drawn off, into your ſecond receiver, two thirds 


of the ſtill: put it into a retort ; lute on a receiver, 


till with degrees of fire. There will come over x 


There will riſe an oil of a fetid, quick ſmell. At 


fire, break the retort, and in it you will find a black 
charred matter: burn it, and from the aſhes lixi- 


takes notice that a chymiſt, named Vigani, a 


an ardent ſpir it; but that the ſame thing did not 
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gar contained in the cucurbit be diminiſhed about 


former. Diſtill in this manner, till you have 


of the liquor that was left in the cucurhit. 
A thick matter will now remain at the bottom 


tet your retort in a reverberating furnace, and dif. 


limpid liquor, very acid and ſharp, yet ponderous, 
and requiring a great degree of fire to raiſe it: on 
which account it makes the receiver*- very hot, It 
hath a ſtrong empyreumatic ſmell. When the dil. 
tillation begins to flacken, increaſe your fre, 


laſt, when nothing more will riſe with the ſtrongeſ 


viated with watcr you will obtain a fixed alkali. 
e | | | T 


"OBSERVATIONS. 


None of the liquors that come over in this ope- 
ration,. before. the laſt fetid oil; ſeem to have any 
other properties than thoſe. of an oily acid; none 
of them is inflammable, none of them reſembles 
ſpirit of wine; but all of them being thrown into 
the fire extinguiſh it. Mr, Boerhaave howere! 


firms the firſt portion of the liquor which riſes i 
the diſtillation of vinegar to be inflammable, and 10 
other than ſpirit of wine. Mr. Boerhaave ſuſpeckl 
that this might happen from Vigani's having ditt 
led vinegar too newly made; and found upon rrial 
that vinegar, being diſtilled ſoon after it was made, 
yielded at firſt in diſtillation a certain quantit) 0 
happe 


oo ” 


7 - ” OT. a * * 
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happen in the diſtillation of old vinegar. And this 
-oves that fermentation hath the ſame effect on 
vinegar as on wine; that is, that though the fer- 
mentation which produces theſe liquors ſeems to be 
over in a certain time, when the violent inteſtine 
commotion ceaſes, yet it ſtill continues in the veſ- 
ſels for a conſiderable time after, though it be im- 
perceptible. Thus, the portion of ardent ſpirit, 
obtained from ſome vinegars, comes from a ſmall 
quantity of wine, which ſtill remains unchanged in 
theſe vinegars, not having had time enough to 
turn ſour. For it is certain, from the experiments 
of all other chymiſts as well as Mr. Boerhaave, 
that vinegar, when old enough, yields no ardent 
ſpirit in diſtillation. | 

But though old and well made vinegar yields no 
ardent ſpirit in diſtillation, we cannot thence con- 
clude that it contains none. On the contrary, there 
are experiments which demonſtrate that ſome of 
the * ſpirit, which was in the wine before it 
was turned into vinegar, ſtill remains; but proba- 
bly ſo combined and blended with the acid part, 
that it cannot be ſeparated and rendered percepti- 
ble but by peculiar proceſſes. 2 
Mr. Geoffroy obtained an ardent ſpirit from 
vinegar,” by diſtilling it as ſoon as it was concen- 
trated by freezing. This ſpirit, ſays he. *, is 
* the firſt liquor that riſes. At firſt it hath only 
* the ſame degree of inflammability as brandy; 
* but, when re- diſtilled in che balneum mariæ, it 
* fires gun- powder, like the beſt rectified ſpirit of 
* wine: with this difference, that our ſpirit is im- 
* pregnated with an oil of an acrid taſte and em - 
© pyreumatic. ſmell, which makes it yellow, and 
imparts its odour to it. This ſpirit, at leaſt 
that which comes over firſt, retains none of the 
*-acid of the vinegar; ſeeing. it neither changes 


- 


112 +» We: 
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four pounds two ounces, there was left, after the: 


| 6 
- *© ſtrongeſt that can be obtained. 


ther would yield, I found at the bottom of the 


% 


* the tincture of violets, nor efferveſces with falt 
* of tartar.” | iy 
Mr. Geoffroy obſerves, that, if vinegar concey. 
trated by freezing be afterwards kept for ſeveral. 
years, no ardent ſpirit will then be obtained from. 
it by diſtillation, And this confirms what we ſaid. 
of unconcentrated vinegar, and gives reaſon 10 
think that the ardent ſpirit obtained from vinegar, 
either by diſtilling it after concentration by freezing, 
or by other proceſſes of which we ſhall treat in the 
ſequel, is foreign to the vinegar, and is only found. 
therein, as was ſaid above, becaule vinegar con- 
tains a certain quantity of wine which hath not 
altered its nature. For the ſpirit of wine we ch- 
tain from vinegar doth not hinder our obtaining, 
from it a great deal of acid, which being more 
ponderous riſes after it, Mr, Geoffroy gives the: 
following account of the ſequel of his analyſis of. 
vinegar by diſtillation. : 
“Continuing to diſtill in a Balneum marie the: 
concentrated vinegar, of which I had employed 


2 


diſtillation, a reſiduum of fourteen ounces; 
which could not riſe, becauſe it was too thick, 
I found it covered with a ſaline cruſt, which is 
the true eſſential ſalt of vinegar, and not of the 
% {ame nature with tartar ; for tartar of wine 1 
& ſcentlefs ; whereas the ſalt of. vinegar hath a 
« pungent ſmell, being the acid of tartar ſubtili- 
* Zed by its union with the ſulphureous parts. 
If a ſand-bath be now uſed, inſtead of the baine- 
& um marie, to carry on the diſtillation without 
* burning the matter, part of this ſalt will be re- 
ſolved, and yield the laſt acid ſpirit, which is the 


* 


. 


* 


* 


W a 


% After I had, by a ſand-heat, extracted all the 


i acid ſpirit that the ſeveral reſiduums put toge- 
c 


A 


< cucurbit a brown maſs, of the conſiſtence of * 


T5 prett 
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F pretty ſolid extract. Of this I put into a retort 
« two pounds, together with fix pounds of ſand 
« well waſhed and very dry; and, applying a gra- 
« duated heat, F firſt obtained ſix ounces of an 
« acid ſpirit, that ſmelt very ſtrong of the empy- 
« reuma, and was a little coloured wh ſome por- 
« tion of oil: ſeven ounces of ſpirit, having a vo- 
« latile urinous ſmell, came over next: at laſt the 
« white vapours appeared more and more denſe, 
« A volatile concrete falt adhered to the ſides of 
&« the ballon, and I found four ounces of a thick 
« fetid oil floating on the ſpirit. The concrete 
„volatile ſalt, when collected, weighed two drams. 
«© The black matter remaining in the bottom of 
« the retort, being calcined and lixiviated, yield- 
« &d a fat alkaline ſalt, which it is almoſt impofſi- 
ble to dry.“ | 
I have given this account of Mr. Geoffroy's ana- 
lyſis of vinegar at length, only becauſe it differs 
in ſeveral reſpects from that deſcribed in the pro- 
cels, which is Mr. Boerhaave's, as well as from 
thoſe delivered by ſeveral other authors, who make 
no mention either of the ſaline matter, which Mr. 
Geoffroy found on the reſiduum of vinegar, after 
ts firſt diſtillation in the balneum marie, or of the 
volatile urinous ſpirit and ſalt, which he obtained 
from that reſiduum. 
Theſe differences may ariſe either from the man 
ner of diſtilling the vinegar, or from Mr. Geof 
froy's vinegar having been concentrated by freez- 
ing, or rather from the quantity, and, above all, 
irom the age of the vinegar, examined by thoſe 
different chmyiſts. N 
The diſtillation of vinegar ſerves not only to 
ſeperate its acid from a conſiderable quantity of 
eattn and oily parts, with which it is entangled, 
but alſo to dephlegmate and concentrate it, Let 
Mr. Lemeri affirms that vinegar is not diſtilled with 
ew to dephlegmate it. He condemns the com- 
mon 


of many. other acid liquors, and that what come 


drams of vinegar.) The third portion was abſorbed 


by diſtilling. off the moſt aqueous part, which s 
lighter than the acid. 


tilled vinegar, found- it ſo concentrated there?) 
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mon method of throw ing away the firſt runungz 
as uſeleſs phlegm, and ſaving only what comes of 
afterwards; having, he ſays, obſerved, that the 
phlegm of vinegar cannot be abſtracted, like tha 


over firſt is almoſt as ſharp as what riſes afterwards, 
be rhe fire applied at firſt ever io ſmall. 

There is reaſon to think that Mr. Lemeri did 
not carefully enough examine the ſtrength of his 
ſpirit of vinegar, at the different ſtages of his dif. 
tillation: for Mr. Geoffroy, in the memoir aboge 
cited, gives an account of a diſtillation of vincgat, 
the product whereof he examined with care, having 
for that purpoſe divided it into five different par- 
tions: and hisexperiments put it beyond all doubt, 
that the firſt portions of ſpirit of vinegar are far 
from being ſo acid as the laſt. This vinegar was 
ſo ſtrong before diſtillation, that it required fix 
grains of ſalt of tartar to abſorb: two drams of it, 
Two drams of the firſt portion of his ſpirit were 
abſorbed by three grains only of ſalt of tartar : the 
acid of the ſecond portion took five grains to ab- 
ſorb it. (Each experiment was made with two 


by ten grains; the. fourth by thirteen, and the fiſih 
took no leſs than nineteen : which proves that vine- 
gar, like moſt other acids, may be concentrated 


There are therefore two ways of concentrating 
vinegar, and. ſeparating. its moſt acid part, namely 
diſtillation and congelation. Theſe two methods 
may be ſucceſſively applied to the ſame. vinega!, 
and a very powerful acid obtained by their con- 
currence, Mr. Geoffroy having expoſed to the 
froſt, on the 19th of January 1739, the laſt ruſſe 
coloured liquor, drawn from the reſiduum of dil- 
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orb two drams of it, OY | 
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Tir ACID OF VINEGAR -COMBINED WITH DIF- 
FERENT SUBSTANCES. 


PROCESS I. 


he Acid of Vinegar combined with alkaline ſubſtan- 
ces, Foliated Salt of Tartar, or Regenerated Tar 
tar, Decompoſition of that Salt. 


NTO a glaſs cucurbit put ſome very pure and 
well dried ſalt of tartar; and pour on it ſome 
good diſtilled vinegar, by little and little at a time. 
An efferveſcence will ariſe. Pour on more vinegar, 
till you attain the point of ſaturation, Then fit a 
ead to the cucurbit; ſet it in a ſand bath; and 
having luted on a receiver, diſtill with a gentle 
beat, and very ſlowly, till nothing remain but a 
ry matter. On this reſidaum drop a little of the 
ame vinegar; and if any efferveſcence appears, 
add more vinegar till you attain the point of ſatu- 
tion, and diſtill again as before. If you obſerve 
no efferveſcence, the operation was rightly N 
formed. | | 


OBSERVATIONS. 


It is not eaſy to hit the exact point of ſaturation 
a prepariog this neutral ſalt; becauſe the oily 
parts, with which the acid of vinegar is loaded, 
linder it from acting ſo briſkly and readily as it 
Would do, if it were as pure as the mineral acids + 
and 
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was gradually ſeparated by its combining with the 


cation of this neutral ſalt, it is plain that the ul 
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and for this reaſon it often happens, that, when we 
have nearly attained the point of ſaturation, the 
addition of an acid makes no ſenſible efferveſcence, 
though the alkali be not yet entirely ſaturated 
which deceives the operator, and makes him con. 
clude erroneouſly that he hath attained the true 
point of ſaturation, 5 

But he eaſily perceives his miſtake, when, after 
having ſeparated from this ſaline compound all its 
ſuperfluous moiſture by diſtillation, he drops freſh 
vinegar upon it: for then the ſalts being more 
concentrated, and conſequently more active, pro- 
duce an nen which would not have been 
ſenſible if this laſt portion of acid, inſtead of com- 
ing into immediate contact with the dried alkali 
could not have mixed therewith till diffuſed through 
and in a manner ſuffocated by, that phlegm from 
which the acid of the vinegar, before neutralized, 


alkali; that phlegm keeping in ſalution both the 
neutral ſalt already formed and the alkali not yet 
ſaturated, And for this reaſon it is ncceſſary to 
try, after the firſt deſiccation of this falt, which h 
called regenerated tartar; whether or no the juk 
point of ſaturation hath been attained. 

It may alſo happen, that, though the point of 
turation was exactly hit at firſt, this conpuul 
ſalt ſhall neverthe leſs, after deſiccation, efferveſce 
with freſh vinegar, and therefore not be in « per: 
fectly neutral ſtate at that time In this calc tht 
falt 3 have been dried by too violent a fire, aud 
partly decompounded by an exceſs of heat carry!" 
off ſome of the acid, which doth not adhere ver) 
ſtrongly to the alkali. This is one of the reaſons 
why it is neceſſary that regenerated tartar be delice 
cated with a very gentle hear. 

From what hath been ſaid, concerning the def: 05 


of it is anly to free the ſalt from the great dun 


0 * * ** „ "a _ ** . 888 | * wr . * * Pep 3 
T5. 4s. 4 + "0. DR,” ”7 . * * as : "ET - v2 , ? £ 1 — oat * / x 
- q 1 — * 1 1 * ® » n ?, * 
4 a - [i 
* «7 : | 7 


PRAGTICE. OF CHYMISTRY. 16 


of ſuperfluous moiſture wherein it is diſſolved: 
which proves that the acid of vinegar, like all other. 
acids diſſolved in much water, is ſeparated from 
moſt of this redundant phlegm by being combined 
with a fixed alkali. And hence we mult conclude 
that the acid of vinegar, contained in regencrated 
tartar deficcated, is vaſtly ſtronger and more con- 


frer centrated than it was before: aud accordingly Mr. 
is WM Gcoffroy, having decompounded this ſalt, by the 
eh means of concentrated oil of vitriol, obtained a 
nore Wlſpirit of vinegar in white vapours, which was very 


praved with a taint of the vicriolic acid. 
Though the acid of vinegar be freed, by com- 


dom. egar | 
kal, Mining with a fixed alkali, from a great quantity 
duch t ſuperfluous phlegm, as was ſhewn above; yet the 
from oily parts with which it is entangled ſtill cleave to 


it: theſe parts are not ſeparated from it by its con- 


the t, combine alſo with the fixed alkali ; and this 
t yer es regenerated tartar a ſaponaceous quality, and 
ry to everal orher peculiar properties. 

ich B Regenerated tartar, when dried, is of a brown 


olour, It is ſemi- volatile; melts with a very gen- 
le heat, and then reſembles an unctuous liquor; 


of {a- zich indicates its containing an oil: when caſt u- 
cn don live coals, it flames; and, when diſtilled with 
eser frong heat, yields an actual oil; all which evi- 
; per- entiy proves the exiſtence of that oil. | 

le bet This ſalt is ſoluble in ſpirit of wine; a quality 


„ and lich it probably owes allo to its oil. It requires 


volatile and very ſtrong, but perhaps ſomewhat de- 


erſion into a neutral falt, but, without quitting 


rryi0g bout lx parts of ſpirit of wine to diſſolve it; and 
ver e diffolurion ſucceeds very well in a matraſs, with 


eaſens e help of a gentle warmth. If the ſpiric of wine 


delice 


| mall fire, the ſalt remains at the bottom of the cu— 
dec bit, in the form of a dry ſubſtance compoſed of 
ic eres lying one upon another; which hath pro- 
140 Vo. III. | cured 


of 


— 


e abſtracted from this ſolution, by diſtilling with a. 


% 


—— 
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cured it the name of terra foliata tartari, or fr 
liated ſalt of tartar. © 7 t | 
It is not abſolutely neceffary that regenerate 
-tartar be diſſolved in fpirit of wine to make the 
foliated fait: for it may be procured- in this form 
| by only evaporating the-water in which it is diſſon. 
ed. But the operation fucceeds better wich ſpirit 
of wine; probably becauſe the fucceſs thereof de- 
pends on ufing an exceeding_.pentle warmth : now 
| ſpirit of wine evaporates with much leſs heat than 
j water, | 
— Regenerated tartar may alſo be cryſtallized, If 
you deſire to have it in this form, combine the acid 
with the alkali to the point of faturation ; evapo- 
| rate the liquor flowly to the conſiſtenee of a f/. IS 


rop, and ſet it in a cool place; where it will ſhoot Py 
into cluſters of cryſtals lying one upon another like be 
| - . feathers, | fe 


Vinegar perfectly diſſolves abſorbent matters al- 
Jo, and particularly thoſe of the animal kingdom; 
ſuch as coral., crabs-eyes. pearles, &c. In order 
| to a diſſolution of ſuch matters, you muſt pulve- 
| rize them, put them into a matraſs, and pour on 
| them ſpirit of vinegar to the depth of four fingers 
breadth : an efferveſcence will ariſe : when thats 
| over, ſet the mixture to digeft two or three days in 
a ſand bath ; then decant the liquor, filter it, and 
Is evaporate it to dryneſs with a very gentle heat. 
| The matter which remains is called /alt of coral, f 
3 * pearls, of crabs eyes, &c. according to the ſubſtan- 
= ces diſſolved, If, inſtead of evaporating the l. 
| quyor, a fixed alkali be mixed therewith, the abſor: 
bent matter, that was diflolved by the acid, will 
precipitate -in the form of a white powder, which 
is called the magiſtery of coral, of pearls, &c. 
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PRACTICE OF CHYMISTRY. 19x 
PROCESS. 


The Acid of Vinegar combined with Copper. Verde- 
gris. Cryflals of Copper. This combination de- 
compounded. Spirit of Verdegris. 


[NATO a large matraſs put verdegris in powder. 
Pour. on it: diſtilled, vinegar to the depth of four: 
fingers breadth, Set the matraſs in a moderate 
1c WY fand-heat, and leave the whole in digeſtion, ſhak- 
acid ing it from time to time. The vinegar will acquire 
po- a very deep blue-green colour. When the liquor 
fi. is ſufficiently coloured, pour it off by inclination. 
10% Put ſome freſh vinegar into the matraſs; digeſt as 
le before; and decant the liquor again when it is ſuf- 
ficjently coloured, Proceed in this manner till the 
sa. vinegar will extract no more colour. There will 
om; remain in the matraſs a conſiderable quantity of 
der undiſſolved matter. The vinegar thus impregnated 
me- with verdegris is called gincture of copper... 
r00 Mix thele ſeveral tinctures, and evaporate them 
gers with a gentle heat to a pellicle. Then ſet the liquor 
at in a cool place: in the ſpace of a few days a great 


ys in many cryſtals of a moſt beautiful green colour will 
and ſhoot therein, and ſtick to the ſides of the veſſel. 
heat. Pour off the liquor from the cryſtals ; evaporate it 
ain to a pellicle, and ſet it by to cryſtalize, Con- 


ſtan tiaue theſe evaporations and cryſtallizations, till no 

7 more cryſtals will ſhoot in the liquor. Theſe are 
called cry/tals of copper, and are uſed in painting. 
To this combination of the acid of vinegar with 
copper the painters and dealers have given the title 
of diflilled verdegris. 4 


ORSERVATION'S.. 


Verdegris is prepared at Montpellier. To make 
Rt they take very clean plates of copper, which: 


- 
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they lay, one over another, with hbuſks of grapes 
between, and after a certain time take them out. 
Their ſurfaces are then covered all over with a very 
beautiful green cruſt, which is verdegris. This 
verdegris is nothing but copper corroded by the 
acid: of tartar, analogus to the acid of vinegar, 
which abounds in the wines of Languedoc, and 
eſpecially in the rape, huſks, and ſtones of grapes 
that have a very auſtere taſte. Verdegris is a ſort 
of ruſt of copper; or copper corroded and opened 
by the acid of wine, but not yet converted entire 
Iy into a neutral falt: for it is not ſoluble in wa 
ter, nor does it cryſtallize. This ariſes from its 
not being united with a ſufficient quantity of acid. 
The deſign of the operation here deſcribed is to 
Furniſh the verdegris with the quantity of acid re- 
quiſite to make it a true metallic ſalt ; for which 
purpoſe diſtilled vinegar is very fit. 

Cryſtals of copper may be obtained, without 
employing verdegris, by making uſe of copper i: 
felf diflolved by the acid of vinegar, according to 
the method practiſed with reſpect to lead, as fhall 
be ſhewn hereafter, But verdegris is generally 
uſed, becauſe it diſſolves ſooneſt ; it being a c pper 
already half. diſſolved by an acid correſpondent t0 
that of vinegar. - | 

Cryſtals of copper are decompounded by the ac: 
tion of fire alone, without any additament; becauis 
the acid of vinegar adheres but log ſely to copper. 
In order to decompound this ſalt and extract its a. 
cid, it muſt be put into a retort, and diſtilled in 1 
reverbatory furnace with degrees of fire. An ipſt 
pid phlegm rifes firſt, which 1s the water retained 

by the ſalt in cryftallizing This phlegm is ſucceed 
ed by an acid liquor, which riſes in the form o 
white vapours that fill the receiver. Towards the 
end of the diſtillation the fire muſt be violentif 
urged, in order to raiſe the ſtrongeſt and moſt fx 


ed acid At laſt there remains in the retort wy 
* po mat 4 1 
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matter, which is nothing but copper, that may be 
reduced by melting it in a crucible with one part of 
al-petre and two parts of tartar. A ſimilar acid, 
but more oily, and in a much ſmaller quantity, may 

de obtained from verdegris by diſtillation. 

The acid, which in this dilti lation comes over 
after the firſt phlegm, is an exceeding ſtrong and 
concentrated vinegar. It is known by the title of 
ſpirit of verdegris. Zwelfer, and after him M. Le 
Peyre in his chymiſtry, beſtows extraordinary praiſ- 
es on this ſpirit; pretending that it will produce 
the {alt of coral, and others of the ſame kind, with- 
out loſing any of its virtue, or ceaſing to be acid; 
ſo as to remain ſtill capable of performing other o- 
prations of the ſame nature. But Mr. Boerhaave 
and Mr. Lemeri poſitively deny the fact; and with 
re. good reaſon, having formed their judgements on 
een en 7 

Yet I can hardly think both Zwelfer and le Fevre 
would have affirmed a thing of this nature, in ſuch + 
A poſitive aud confident-manner, it they had been 
convinced in their minds that it was falſe. .Wemuſt : 
ſuppoſe that thoſe. chymiſts examined the matter 
with too little attention, and were miſled by ſoine - 
fallacious: appearance. Probably they may have 
compared this concentrated vinegar with common = 
diſtiled vinegar ;z they may have put to their coral 
an equal doſe: thereof; and, after ſaturation, « they - 
may have diſtilled off the ſuperfluous liquor, which 
may have efferveſced with treſh coral and diſſolyed 
it. Surpriſed at this effect they may have imagiued 
that their acid had loſt none of its Rrength, ane 
that it had the virtue of converting into talt any 
quantuy of coral, or ſuch other matters, without i 
ay. prejudice to its acidity. A raſh concluſion: | 
which certainly they never could have made, if they | 
had carried the experimentfar enough ; if they had + | 
dällolved a third or fourth quantity of coral in their 
'negar : for hey would have beca chereby convin- 
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1744 ELEMENTS OF THE 
ced that the ſpirit of verdegris, like all other acid ſp; 
rits depoſites and leaves its acid in abſorbent matters. 
and that if the liquor, which they drew off by diſtil. 
lation from their firſt ſalt of coral, was till acid, and 
capable of diſſolving freſh coral, nothing could 
be inferred from thence but that ſpirit of verde. 
gris .is an exceedingly concentrated vinegir, which, 
in the ſame quantity of liquor, contains much more 
acid than the ſtrongeſt diſtilled vinegar prepared in 
the common way; that therefore a much ſmaller 
doſe thereof is required to convert a given quanti- 
ty of coral into ſalt; and that the liquor, which they 
diſtilled from their firſt ſalt, ſtill retained ſome of 
its virtue, only becauſe it was replete with much 
more acid than could be neutralized by the coral. 
But a love of the marvellous ſo prepoſſeſſes the mind 
of man, that it often hinders him from perceiving 
the moſt obvious facts. I his is the fault of all the 
ancient chymiſts in general ; and I believe the only 
_ reaſon why we find their books ſtuffed with ſo many 
unſucceeding experiments was, that their heated i- 
maginations frequently repreſented things to them 
otherwiſe than they really were. 
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PROCESS II. 


The Acid of Vinegar combined with Lead. Cruſe, 
Salt or Sugar of Lead. This combination decam: 
«pounded. | 


FN O the glaſs head of a cucurbit, put thin plates 

J of lead, and ſecure them ſo that they may not 
Fall out when the head is put- upon the cucurbit. 
Fit on this head to a wide-mouthed cucurbit con- 
taining ſome vinegar. Set it in a ſand bath; lute 
on a receiver, and diſtill with a gentle heat for ten 
or twelve hours. Then take off the head: in it 
you will find the leaden plates covered, and, oy 
_—_ 9 | f man- 


— 
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being bruſhed off with a hare's foot is what we call 
ceruſe, The leaden plates thus cleanſed may be em- 

loyed again for the ſame purpoſe, till they be 
wholly converted into ceruſe by repeated diftillati- 


into the receiver a liquor ſomewhat turbid and whit- 


is diſſolved. „ 

« Reduce a quantity of ceruſe into powder; put 
it into a matraſs : pour on it twelve or fifteen times 
as much diſtilled vinegar ; ſet the matraſs in a ſand- 
bath; leave the matter in digeſtion for a day, 
ſhaking it from time to time : then decant your li- 
quor, and keep it apart. Pour freſh vinegar on 
what, is left in the matraſs, and digeſt as before. 
Proceed thus till you have diflolved one half, or two 
thirds of the ceruſe, . 


from the ceruſe, and ſet them in a cool place. 
Greyiſh cryſtals will ſhoot therein. Decant the li- 


licle, and ſet it by to cryſtallize. Proceed thus eva- 
porating and cryſtallizing, as long as any cryſtals 
vill ſhoot, Diſſolve your cryſtals in diſtilled vine- 


gar, and evoporate the ſolution, which will then 
ſhoot into whiter and purer cryſtals. This is the 


1%, or ſugar of lead. 
OBSERVATIONS. 


lates Lead is eafily diſſolved by the acid of vinegar. 
not If it de barely expoſed to the vapour of that acid, 


bit. ts ſurface is corroded, and converted into a kind 


con- ot calx or white ruſt, much uſed in painting, and 


ute known by the name of ceruſe or white lad. But 


ten his preparation of lead is not combined with a ſuf- 
in It feient quantity of acid to convert it into a ſalt: it 


in 2 l no more thah lead divided and opened by the 


nan- acid 
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manner, eruſted over with a white matter. This 


ons. During the operation there will come over 


<h, This is a diſtilled vinegar in which ſome lead 


Evaporate to a pellicle the liquors you poured off 


quor from the cryſtals; evaporate it again to a pel- 
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aaid of vinegar; a matter which is to lead what 


thick; but cannot be deliccated without great dif- 


- ed; till at laſt it will remain on the fire like an oil, 


the taſte by mixing therewith ceruſe, litharge, ot 


the moſt dangerous poiſons we know, this me- 


conſequences; while there is no body to blame, 
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verdegris is to copper. And therefore, if you dt. 
ſire to combine-ceruſe with the quantity of acid ne. 
ceſſary to convert it into a true neutral ſalt, you 
muſt treat it in the ſame manner as we did verde. 
gris, in order to procure cryſtals of copper; that 
is, you muſt diſſolve it in diſtilled vincgar, as the 
proceſs directs. 

The ſalt of lead is not very white when it firſt 
ſnoots; and for this reaſon it is diſſolved again in 
diſtilled vinegar, and cryſtallized a ſecond time. 
If falt of lead be repeatedly diflolved in diſtilled vi. 
negar, and the liquor evaporated, it will proy 


ficulty. If the ſame operation be oftener repeated, 
this quality will be thereby more and more increaſ. 


or melted wax: it coagulates as it cools, and then 
looks, at firſt ſight, like a metallic maſs, ſomewhat 
reſembling ſilver. This matter runs with a very, 
gentle heat, almoſt as eaſily as wax. 

The ſalt of lead hath a ſaccharine taſte, which 
hath procured it the name alſo of ſugar of lead, 
For this reaſon when wine begins to turn ſour, the 
ready way to cure it of that diſagreeable taſte is, t0 
ſubſtitute a ſweet one which is not diſagreeable to 


ſome ſuch preparation of lead: for the acid of the 
wine diſſolves the lead, and therewith forms a ſu - 
gar of lead, which remains mixed with the wine, 
and hath a taſte which, joined with that of the 
wine, is not unpleaſant. But, as lead is one ot 


thod ought never to be practiſed; and whoever 
employs ſuch pernicious drug deſerves to be moſt 
ſeverely puniſhed, Yet ſome thing very like this 
happens every day, and muſt needs have very bad 


and 
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and thoſe to whom the thing may prove fatal can 


have no miſtruſt of it. poke | 

All the retailers of wine have a cuſtom of filling 
their bottles on a counter covered with lead, hav- 
ing a hole in the middle, into which a leaden pipe 
is ſoldered, The wine which they ſpill on the 
counter, in filling the bottles, runs through this 
pipe into a leaden veſſel below, In that it uſually 
ſtands the whole day, or perhaps ſeveral days; af- 
ter which it is taken out of the leaden veſſel, and 
mixed with other wine, or put into the bottle of 
ſome petty cuſtomer. But, alas for the man to 
whoſe lot ſuch wine falls! He muſt feel the fatal 
elfects from it; and the danger to which he is ex- 
poſed is ſo much the greater, the longer the wine 
hath ſtood in the leaden veſſel, and thereby ac- 
quired more of a noxious quality. We daily ſee 
cruel diſtempers, among the common people, 0c- 
afoned by ſuch cauſes, which are not ſufficiently 
attended to. 

Wine that is not kept in cloſe veſſels is apt to 
turn ſour very ſoon, eſpecially in the ſummer; and 
the retailers of wine have obſerved that their drip- 
pings, thus collected in veſſels of lead, are not liable 
to this inconvenience. This is what hath eſtabliſh- 
ed among them the practice I am ſpeaking againſt, 
As they ſee only the good effects thereof, and 
know nothing of its ill conſequences, we cannot be 
angry with them. It is natural to think, that as 
lead hath the property of keeping wine cool it may 
by that means prevent its growing ſour for ſome 
ume; and perſons who are not verſant in chymiſtry 
Gan hardly ſuſpect that wine is preſerved from be- 
ng prick'd-only by being converted into a kind of 
poiſon, Yet this is the very caſe: for lead doth 
not hinder the wine from growing ſour; but, unit- 
ing with its acid, as ſoon as it appears, and form- 
ing therewith a ſugar of lead, changes the taſte 

thereof 


that the uſe of thoſe counters covered with lead 
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thereof as hath been ſaid, and hinders the ac; 
from affecting the palate. 


Hence it appears how much it were to be wiſhe 


were abolithed entirely. I am informed, by a chy. 
miſt zealous for the public good “, that he repre. 
ſented this matter unto the magiſtrates ſeveral yean 
ago, It is not to be doubted, that, when the deal. 
ers in wine know the ill conſequences attending 
this practice, they will with pleature facrifice the 
{mall benefit they receive from it to the public 
ſafety. 

It is eaſy to prove whether or no a ſuſpeded 
wine contains lead. You need only pour into ita 
little oil of tartar per deliquium; or, if you have 
not that at hand, a lye of the aſhes of green wood, 
If there be any lead diſſolved in it, the liquor will 
immediately grow turbid, and the lead will preci. 
pitate in the form of a white powder; becauſe the 
ſugar of lead it contains, being a n-utral ſalt whoſe 
baſis is a metal, is decompounded by the fixed al: 
kali, which ſeparates that metal from the au; 
Lead thus ſeparated from the acid of vinegar by 
an alkali is called magi/tery of lead. 

Ceruſe, or white lead, is alſo a very dangerous 
poiſon. It is a pigment very much uſed, being tis 
only white that can be applied with oil. This 
white is the moſt common, or perhaps the on 
cauſe of thoſe dreadtul colicks, with which painters 


* Mr. Rouelle, whom I have had occaſion to mention leren 
times in this work with the honour which he deſerves, and vic 
whom I went through a courſe of cbymiſtry when I was a ſtudent 
medicine. It muſt be obſerved, to the praiſe of this ingenious ah 
that he is the firſt Frenchman that ever gave courſes of chymiſt, 
In theſe he explains the operations according to the true and ſorn 
theory of the ſcience drawn from the writings of Beccher, Stan 
Juncker. Boyle, Boerhaave, Hoffman, and many other excellent 
chymiſts, whom it would be tedious to mention here, as well nt 
the memoirs of the moſt celebrated academ ies, particularly thole 0 
che academy of friences at Paris. | 4 
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ind all that work in colours, are frequently afflict- 
d. This induced me to examine all the ſubſtances 
capable of affording a white, in order to find one, 
f poſſible, which might be ſubſtituted for white _ 
-1d : but, after a vaſt number of experiments, I 
ad the mortification to be convinced that all 
whites, even the brighteſt and moſt beautiful, 
nich are not metallic, produce nothing, when 
ground with oil, but greys, or dirty yellows. 
There is ſtill ſomething to be hoped for in whites 
btainable from certain metallic ſubſtances : but, 
a5 every one of thoſe matters may be ſuſpected of 
ſome noxions quality, long experience alone will 
remove our juſt apprehenſions of danger from e- 
ery thing afforded by fuch ſubſtances. 
To return to the ſalt of lead: it may be decom- 
pounded by diſtillation without additament. In 
order to perform this, you muſt put the falt of 
lead into a glaſs or ſtone retort, leaving a full third 
thereof empty, and diftill in a reverberating fur- 
nace with degrees of fire. A ſpirit riſes, which fills 
the receiver with clouds. When nothing more will 
ome over with a fire that will make the retort red- 
hot, let the veſfels- cool, and then unlute them. 
You will find in the receiver an auſtere liquor, 
waich is mflammable ; or, at leaſt, an inflammable 
ſpirit may be obtained from it, if about one half 
thereof be drawn off by diſtillation in a glaſs alem- 
dic. The retort in which the ſalt of lead was de- 
compounded contains, at the end of the operation, 
a blackiſh matter: this is lead, which will reſume 
s metallic form on being melted in a crucible ; be- 
at; eauſe the acid by which it was diſſolved, and from 
wil, Vich-it hath been ſeparated, being of a very oily 
bo — hath left in it a ſufficient quantity of phlo- 
cellent non, 18 | 585 
en What is moſt remarkable in this decompoſition 
bock ſalt of lead is the inflammable ſpirit which it 
| yields, 
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yields, though the vinegar which entered into the 
compoſition of the ſalt ſeemed to contain none x 
all, | 
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PROCESS I. 
The Putrefaftion of Vegetables. 


FIL“ a hogſhead with green plants, and tread 

them down a little; or, if the vegetables be 
dry and hard ſubſtances, divide them into minute 
parts, and ſteep them a little in water to moiſten 
them: then leave them, or the green plants, in the 
veſſel, uncovered and expoſed to the open air B 
degrees a heat will ariſe in the center of the veſſel, 
which will continue increaſing daily, at laſt grow 
very ſtrong, and be communicated to the whole 
mais, As long as the heat is moderate, the plants 
will retain their natural ſmell and taſte, As the 
heat increaſes, both theſe will gradually alter, and 
at laſt become very diſagreeable, much like thoſe 
of putrid animal ſubſtances, 'The plants will then 
be tender as if they had been boiled ; or even be 
reduced to a kind of pap, more or leſs liquid ac 
cording to the quantity of moiſture they contained 
before, | 


OBSERVATIONS. 


Almoſt all vegetable matters are ſuſceptible of 


putrefaction; but ſome of them rot ſooner, © 
: | | ; others 
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others more ſlowly. As putrefaction is only a ſpe - 
cies of fermentation, the effect whereof is to change 
entirely the ſtate of the acid, by combining it with 
a portion of the earth and oil of the mixt, which 
are ſo attenuated that from this union there reſults 
new ſaline ſubſtance in which no acid is diſcern- 
ib'e; which on the contrary hath the properties of- 
in alkali, but rendered volatile; it is plain, that, 
the nearer the acid of a plant ſet to putrefy is to 
this ſtate, the ſooner will the putrefaction of that 
plant be completed. Accordingly all plants that 
contain a volatile alkali ready formed, or from 
which it can be obtained by diſtillation, are the 
moſt diſpoſed to putre faction. 
Thoſe plants, in which the acid is very manifeſt 
and ſenſible, are leſs apt to putrefy; becauſe all 
their acid muſt undergo the change above ſpecified. 


But vegetable matters, whoſe acid is entangled and 
wc logged by ſeveral of their other principles, muſt 
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ſten e ſtill longer elaborated, before they can be redu- | 
the red to the condition into which complete putrefac- j 

oa brings all vegetables. The earthy and oily | 
fl, Warts, in which the acids of thele ſubſtances are 


row heathed, muſt be attenuated and divided by a 
previous fermentation, which, from thoſe parts 
ants MPubtilized and united with the acid, forms an ar- 
; the ent ſpirit, wherein the acid is more perceptible 
han in the almoſt inſipid, or ſaccharine, juices 
hoſe ut of which it is produced. The acid contained 
n the ardent ſpirit muſt be ſtill further diſengaged, 
n be {ſtore it can enter into the combination of a vo- 
dae ale alkali: conſequently the ardent ſpirit muſt 
ndergo a ſort of decompoſition ; its acid muſt be 
endered more ſenſible, and be brought to the-ſame 
ondition as the acid of plants in which it manifeſts 
ll its properties, o 
ence it appears that the ſpirituous and acetous 
ermentatious are only preparatives, which nature 


akes uſe of, tor bringing certain vegetable mat- 
thers Vox. er , ders 
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ters to patre faction. Theſe fermentations therefort 
muſt be eonſidered as advances towards that puire- 
faction, in which they terminate, or rather as the 
firit ſtages. of pucrefaCtion itſelf, This is the opi. 
nion of Me. Stahl, who hath treated this lubje& 
with great ſagacity, and thrown much light upon 
n n 
Mr. Boerhaave is not altogether of the ſame 
mind. He conſiders putretaction as ſomething 
foreign to fermentation; as an operation indepen. 
deat of it, and very different from ir, He give 
the title of fermentation to that inteftine and ipon. 
taneous , motion only which produces an ardent 
ſpirit, and changes it into an acid. He found: his 
opinion on this, that the circumſtances atiending 
putre faction are different from thoſe which accon- 
pany ſpirituous and acetous fermentation ; that the 
product of putrefaction is very different from the 
products of theſe fermentations; and laſtly, that 
all vegetable and animal ſubſtances are ſuſceptible 
of putrefaction, whereas only ſome kinds of them 
are capable of fermentation properly ſo called. 
Mr, Boerhaave is fo far right, that we ought not 
to confound. together operations which differ in 
ſeveral reſpects, and reſult in different productions; 
but Mr. Stahl's opinion muſt nevertheleſs be looked 
on as highly probable, or rather abfolutely true. 
For it doth not neceſſarily follow, from the ditle- 
rence between the circumſtances and productions of 
fermentative motions, that the operations have n0 
relation to, or connection with, each other. The 
may nevertheleſs be conſidered as different ſteps of 
one and the ſame operation: and if all vegetable 
and animal matters are not ſuſceptible of the three 
degrees of fermentation, we can only infer from 
thence that there are mixts, in which the whole 
work of fermentation is yet to do; and that thelt 
are others whole principles are ſo diſpoſed that tht 
are in the fame condition as if they had already un 
| 42 dergone 
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dergone the firſt, or even the ſecond, degree of 
fermentation'; and conſequently ſuch mixts are 
ſuſceptible only of the feeond, or perhaps the third, 
degree of fermentation. - ; ' 

Mr. Stahl therefore ſays very judiciouſly, that, 
far from denying putrefaction to be a fermentation, 
we ought on the contrary to conſider all fermenta- 
tion as no other than putrefaction. Matters ſuſ- 
ceptible of the ſpirituous and acetous fermentation 
do but paſs through theſe previous alterations in 
their way to complete putre faction. On this prin- 
ciple wine and vinegar are only liquors that had be: 
gun to putrefy, but were ſtopt at the firſt or ſecond 


it a fermenting liquor be left to itſelf in the open 
air, and in a due degree of heat, it will proceed 
directly, without any ſtop, to perfect putrefaction. 

Tne acetous fermentation is attended with more 
heat than the ſpirituous, and the putrid with ſtill 
more than the acetous. The heat of putrefying 
plants is ſometimes ſo conſiderable, that, when they 
are not too moiſt, and are ſtacked up in great 


p heaps, they take. fire and burn violently this 
b there are trequent inſtances in hay- ricks. 


p ked — — — — — 8 a 1 $ MFR). 
PROCESS u. 
Putrefied Vegetable ſubſtances analyzed, 


into a glaſs cucurbit, and ſet it in a ſand-bath, 
Fu to it a head; lute on a receiver; diſtill with a 
gentle fire, and a limpid fetid liquor will come o- 
ver. Continue the diſtillation till the matter con- 
tained in the retort be almoſt dry. 

Then unlute your veſſels, and keep the liquor 
Jou find in the receiver by itſelf. Put the matter 
remaining in the cucurbit into a retart, and diſtill 


Q 2 with 


tage of their putrefaction. This is fo true, that, 


UT the putrefied plants you mean to analyze 
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with a graduated heat. There will rife white y;. 
pours; a pretty conſiderable quantity of liquor 
nearly like that of the former diſtillation; a vola. 
tile ſalt in a concrete form; and a black oil, which 
towards the end will be very thick. In the retort 
there will remain a black charred matter, which 
being burnt in the open air will fall into aſhes, 
from which no fixed alkali can be extracted. 

By means of a funnel ſeparate your oil from the 
aqueous liquor. Diſtill this liquor with a gentle 
heat. Tou will by this means obtain a volatile 
ſalt like that of animals; of which you may alſo 
get ſome, by the ſame means, from the liquor 
which came over in the firſt diſtillation. 


OBSERVATIONS. 


This analyſis ſhews the changes which putrefac- 
tion produces in vegetable matters. Scarce any of 
their principles are now to be difcerned, They now 
yield no aromatic liquor; no eſſential oil; no 
«id; and conſequently no eſſential ſalt, ardent ſpi- 
rit, or fixed alkali: in a word, whatever their na- 
tures were befdre putrefaction, they are all alike 
when they have once undergone this termentative 
motion in its full extent. Nothing can then be ob: 
rained from them but phlegm, a volatile - alkail, 3 
fetid oil, and an infipid earth. 8 12 8 

Almoſt all theſe changes are owing; to the tran 
mutation of the acid, which is depraved by putre 
faction, and combined with a portion of the al 
and ſubtillzed eavih of the mixt; ſo that the rclul 
of their union is a volatile alkali, Now, as lt 
fixed alkaii, found in the afhes of unputreficd 
plants, is only the moſt fixed part of their earth 
and of their acid, cloſely united together by i- 
igneous motion, it is not ſurpriſing that, wh 
all the acid, with a part of the earth is ſabtilized 
and volatilized by putrefaction, no fixed alkall r 
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de found in the aſhes of putrefied vegetables. The 
alteration which the acid ſuffers by the putrefac- 
tive motion is, in my opinion, the greateſt it can 
vadergo, without being entirely deſtroyed and de- 
compoſed, ſo as to be no longer a ſalt. 

We have ſeen it, in the mineral kingdom, in its 
greateſt purity and ſtrength. Its combination with 


vegetable kingdom, have ſhewn it weakened and 
diguiſed The changes it ſuffers by the ſpirituous 
and acetous fermentation, have exhibited it in o- 


completely, and, in ſome ſort, change: its very na- 
ture, ſo that it cannot be diſtinguiſhed. In the a- 
imal kingdom we find it nearly in the ſame con- 
lition : for though the vegetable ſubſtances, on 


faction, in its full extent, before they arc converted 


efac- Mito animal juices, yet they ſuffer moſt of the al- 


vort erations produced by putrefaction; ſo that when 


nov hey have acquired the qualities neceſſary to their 
10 4- ecoming an actual nutritious animal juice, they 
t fe within one ſtep of complete putrefaftion, For 


r 4- his reaſon all animal ſubſtances are very apt to pu- 
alle trefy, and are unſuſceptible of the firſt degrees of 


ative ermentation. But this diſcuſſion belongs to the 


e ob- nimal kingdom, of which we are now going to 


Jof puirefaction ſerving to introduce it, and na- 
rally leading us to it. : 


oil, and the other alterations it undergoes, in the 


ther forms. And, laſtly, putrefaction disfigures it 
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which animals feed, do not undergo direct putre- - 


Feat in the third part of theſe elements; the theo- 
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PROCESS L 


Milk ſeparated into Butter, Curd, and Whey: i. 
fAanced in Cow's-Milk. 


UT new cow's-milk into a flat earthen pan, 
and (ct it in a temperate heat. In ten or twelve 
hours time there will gather on its ſurface a thick 
matter, of a ſomewhat yellowiſh white: this is cal 
led cream, Gently ſkim off this cream with 4 
ſpoon, letting the milk you take up with it run ol 
Put all this cream into another veſſel, and keep it 
The milk thus ſkimmed will not be quite fo. thick 
as before : nor will it be of ſuch a dead white, 
but have a little blueiſh caſt. If all the cream be 
not ſeparated from it, more will gather on i 
ſurface after ſome time, which muſt be, taken oil 
as the former. In two or three days the ſkimme 
milk will coagulate into a ſoft maſs called can 
and then it taſtes and ſmclls ſour. 
Cut this curd acroſs in ſeveral places. I wil 
immediately diſcharge a large quantity of My 
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pat the whole into a clean linen cloth; hang it 
„bo, and under neath it fer a veſſeb to receive the ſe- 
15 zum as it drops. When the aqueous part hath 
zone dripping, there will remain in the filter a 
white ſubſtance fomewhat harder than the curdled 
milk. This ſubſtance is called cheeſe, and the ſe- 
rum ſeparated from it is known by the name of 
whey. | | ris wei! 
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The milk of animals, that feed only on vegeta- 
les, is of all animal matters the leaſt removed from 
the vegetable nature. The truth of chis will be 
demonſtrated by the experiments we ſhall- produce 
by and by, for the further analyſis of milk. - Foy 
this reaſon we judged, with Mr, Boerhaave, that 
it was proper to begin the analyſis of animals by 


- 


examing this liquor. 138 e JI { ee 
Moſt chymiſts juſtly. conſider milk as of the ſame 
nature with chyle. Indeed therę is great reaſon to 
think, that, except ſome {mall differences to be af- 
terwards taken notice of, theſe two matters are 
nearly the ſame, They are both of a dead white 
colour, like that of an emulſion; which proves 
that, like emulfions, they conſiſt of an oily mat- 
ter divided, diffuſed, and ſuſpended, but not per- 
fectly diſſolved, in an aqueous liquor. © 
It is not - ſurpriſing that theſe liquors ſhould re- 
ſemble emulſions; for they are produced in the 
lame manner, and may very juſtly be called animal 
emuſſions. For how are vegetable ſubſtances eon- 
derted into chyle and milk in an animal body ? 
They are bruiſed, divided, and triturated by maſti- 
eauon and digeſtion, as perfectly, at leaſt, as the 
matters pounded in a mortar to make an emulſion; 
and muſt thereby undergo the ſame changes as thoſe 
matters; that is, their oily parts, being attenuated 
by thoſe motions, muſt be mixed with and lodged 
between 


\ 
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between the aqueous parts, but not diffolved there, 
in; becauſe they do not, in the bodies of animal; 
meet with ſaline matters, ſufficiently diſentangled 
and active, to unite intimately with them, and by 
that means render them ſoluble in water. 
Nevertheleſs chyle and milk, though produced 

m the ſame manner as emulfions, and very much 
reſembling them, differ greatly from them in ſome 
reſpects ; owing chiefly to the time they remain in 
the bodies of animals, their being heated while 
there, the elaborations they undergo therein, and 
the animal juices commixed with them. 

New milk hath a mild agreeable taſte, without 
any ſaline pungency; nor hath any chymical trial 
diſcovered in it either an acid or an alkali, Yet 
it is certain that the juices of plants, out of which 
milk is formed, contain many ſaline matters and 
eſpecially acids: accordingly milk alſo contains the 
ſame; but the acids are ſo ſheathed and combined, 
that they are not perceptible. The caſe is the ſame 
with all the other liquors intended to conſtitute 
part of an-animal body : there is no perceptible a- 
cid in any of them, 3 

Hence it may be inferred that one of the princi- 
pal changes which vegetables undergo, in order to 
their being converted into an animal ſubſtance, 
conſiſts in this, that their acids are combined, en- 
tangled, and ſheathed in ſuch a manner that they 
become imperceptible, and exert none of their pro- 

perties. [55-96 | | 

Milk left to itſelf, without the help of diſtills 
tion, or any additament whatever, undergoes a fort 
of decompoſition. It runs into a kind of ſponts- 
neous analyſis; which doth not indeed reduce it 
to its firſt principles, yet ſeparates it into three dil 
tint ſubſtances, as the proceſs ſnews; namely into 
cream, or the buttery fat part, into curd or cheeſe, 


and into ſerum or whey : which ſhews that . 
| r 
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tree ſubſtances of which milk conſiſts, are only 
mixed and blended together, but not Imimately 
nited. £ \- £208 3 | 
, The firſt parts, being the lighteſt, riſe gradually 
io the ſurface of the liquor as they ſeparate from 
the reſt : and this forms the cream. | 

Cream as ſkimmed from the ſurface of milk, 
i not however the pure buttery or fat part; is is 
till mixed with many particles of cheeſe and whey, 
which muſt be ſeparated in order to reduce it into 
butter. The moſt fimple, and at the fame time 
the beſt method of effecting this, is daily practiſed 
by the country people. It conſiſts in beating or 
churning the cream, in a veſſel contrived for that 
purpoſe, with the flat fide of a cireular piece of 
wood, in the center of which a ſtaff is fixed. One 
would think that the motion, imprefled on the 
cream by- this inſtrument, ſhoald rather ſerve to 
blend more intimately the particles of butter, 
cheeſe, and whey, of which it conliſts, than to ſe- 
parate them from each other; as this motion ſeems 
perfectly adapted to divide and attenuate thoſe par- 
ticles, But, if we confider what paſſes on this oc- 
caſion, we ſhall ſoon perceive that the motion by 
which butter is churned is nothing like triture : 
for churning is no other, properly ſpeaking, than 
2 continually repcated compreffion, the effect 
vhereof is to ſqueeze out from amongſt the-buttery 
particles thoſe of cheeſe and whey mixed there» 
with; by which means the particles of butter are 
brought into contact with each other, unite, and 
adhere together. | Td F920 
Milk, whether ſkimmed or no grows four: of 
nlelf, and curdles in a few days. When it is newly 
curdled, the cheeſe and whey ſeem to be united, 
and to make but one mas-: but theſe two matters 
Wicparate ſpontaneoufly from each other, with the 
reateſt eaſe, and ia a very ſhort time. 


. 


The acidity, which milk naturally ng 
: the 
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the ſpace of a few days, muſt be conſidered as the 
effect of a fermenting motion, which diſcovers in 
that liquor an acid that was not perceptible before, 
This, properly ſpeaking, is an acctous fermentation 
which milk paſſes through in its way to putrefaction; 
and it foon ollows, eſpecially if the milk be expoſ: 
ed to a hot air. = 
If, inſtead of leaving milk to grow ſour and cur. 
dle of itſelf, an acid be mixed therewith, while it i 
yet ſweet and newly milked, it immediately coagy. 
Jates; which gives reaſon to think that its curdling 
naturally is the cff-& of the acid, which diſcoven 
itſelf therein as it grows ſtale. 
The coagulation of milk may alſo be conſiders 
bly accelerated, by {etting it in a ſand - bath gen 
heated; or by mixing therewith a little of what, in 
the language of the dairy, is called runnet ; which 
is nothing but ſome curdled and half - dig ſted milk 
taken from the ſtomach of a calf: or both thek 
methods may be employed at once, which vil 
produce the effect ſtill more expeditioufly. | 
It is not difficult to find out the cauſe of theſe ef. 
fects. The runnet, which is milk already curdled 
and grown four, is an ↄctual ferment to ſweet milk, 
diſpoſing it to turn ſour much more rcadily : far 
though milk, when hus haſtily curdled by the rut: 
net, hath not a manifeſtly acid taſte, yet it is cel. 
tain that this acid begins to exert itſelf. The prod 
thercof is, that, being expoſed to the ſame degre 
of heat with milk equally new, that is not mixed 
with this ferment, it turns ſour moch ſooner, 4 
to the effect of heat in coagulating milk, there! 
nothing extraordinary in it: we know how muck | 
omotes and accelerates all fermentative motion. 
he whole of this perfectly agrees with what Wi 
faid before concerning fermentation. 
Fixed alkalis alſo coagulate milk; but at the fam 
time they ſeparate the whey from the cheeſe, vid 


floats on che liquor in clots, They give the "= 4 
he 4 | 7 
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allet colour inclining to red; which may ariſe from 
heir attacking the fat part. | 
Che ſeparation of milk into butter, cheeſe, and 
they, is a kind of imperfect analyſis thereof, or 
\ther the beginning of one. In order to render 
complete, we mult examine each of theſe ſubſtan- 
s ſeparately, and find the principles of which they 
anfiſt This we ſhall endeavour to do in the fol- 
owing proceſs. | | 


— — Re * » — — — — —— —— 
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PROCESS I 
Butter analyſed by diſtillation. 


NTO a glaſs retort put the quantity of freſh but- 
ter you intend to diſtill. Set the retort in a re- 
erbaratory ; apply a receiver; and let your fire be 
ery gentle at firſt. The butter will melt, and 
here will come over ſome drops of clear water, 
rhich will have the peculiar ſmell of freſh butter, 
nd ſhew ſome tokens of acidity, If the fire be in- 
reaſed a little, the butter will ſeem to boil : a froth 
nll gather on its ſurface, and the phlegm, ſtill con- 
inuing to run, will gradually come to ſmell juſt like 
utter clarefi:d in order to be preſerved, Its acidi- 
will be ſtronger and more manifeſt than that of 
ie firſt drops that came over. 

Soon after this, by increaſing the fire a little 
nore, there will riſe an oil, having nearly the ſame 
egree of fluidity as fat oils; but it will grow thick- 
r as the diſtillation advances, and at laſt will fix in 
he receiver when it cools. It will be accompanied 
ih ſome drops of liquor, the acidity whereof 
il always increaſe, while its quantity decreaſes, as 
be diſtillation advances. 

While this thick oil is diſtilling, the butter con- 
uned in the retort, which at firſt ſeemed to boil, 
il be calm and ſmooth, without the leaſt appear- 
ance. 
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ance of ebullition; though the heat be then much 
greater than when it boiled. Continue the diſtillat. 
on, conſtantly increafing the fire by degrees as yy 
find it neceflary for the clevation of the thick ol 
This oil, or rather this kind of butter, will be 2 
laſt of a ruſſet colour. There will ariſe along 
with it ſome white vapours exceeding ſharp and 
„ e | bo 
When you obſerve that nothing more comes o. 
ver, though the retort be quite red-hot, let the vel. 
ſels cool, and unlute them. You will find in the 
receiver an aqueous acid liquor, a fluid oil, and a 
kind of fixed brown butter, Break the retort and 
you will find therein a charred matter; the ſurface 
of which, where it touched the glaſs, will be of: 
ſhining black, and have a fine poliſh, 


OBSERVATIONS. 


The analyſis of butter proves that this ſubſtance, 
which is an oily matter in a concrete form, owes 
its conſiſtence to ſhe acid only, with which the oily 
part is combined: that is, it follows the general 
rule frequently mentioned above in treating of o- 
ther oily compounds; the conſiſtence whereof ve 
\ſhewed to be ſo much the firmer, the more acid 
they contain. The firſt portions of oil that come 
over in the diſtillation of butter are fluid, becauſe 
pretty conſiderable quantity of acid roſe before then, 
which being mixed with the phlegm gives it the act 
dity we took notice of. 

This oil, being freed from its acid, and by that 
means rendered fluid, riſes firſt ; becauſe it is by it 
ſame means rendered lighter, The kind of butief 
that comes over afterwards, though it be fixed, l 
nevertheleſs far from having the ſame conſiſtence i 
it had before diſtillation ; becauſe it loſes much 
of its acid in the operation. This acid is what riſes 


in the form of white vapours, Theſe Vapours - 
| | | a 
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it leaſt, as pungent and irritating as the ſulphureous 

acid or volatile alkalis: but their ſmell is different; 

it hath a reſemblance, or rather is the ſame, with 

that which riſes from butter, wher-it is burnt and 

browned in an open veſſel. But, when concentrat- 
ed and collected in cloſe veſſels, as in the diſtillati- 
on of butter, they are vaſtly ſtronger : they irritate 

the throat ſo as to inflame it; they are exceeding 

ſharp and pungent to the ſmell, and are ſo hurtful 

to the eyes that they quickly inflame them, as in an 

ophthalmy and make them ſhed abundance of tears. 

The great volatility of this acid is entirely owing to 
2 portion of the phlogiſton of the butter with which 

it is ſtill combined. _ 

It may be aſked why butter, or the oily part of 
milk which hath the conſiſtence of a fixed oil, is 
more replete with an acid than the oils of the vege- 
ables whereof the milk was formed ; as theſe oils 
re almoſt all fluid, which indicates their contain- 
ng leſs acid before than after they were digeſted 
n the body of an animal. This muſt appear the 
nore extraordinary, becauſe the acid contained in 
he liquors of animals is ſheathed and impercepti- 
le, and conſequently incapable of combining with 
be oils of vegetables ſo as to give them this conſiſ- 
nce. 

think it will be eaſy to give a fatisfatory anſwer 
0 this queſtion, if it be confidered that the oils, 
hich exiſt in the vegetable juices whereof the milk 
formed, are far from being combined with the 
hole acid cf thoſe vegetables; becauſe there is 
ardly a plant that doth not yield a great deal of a- 
d, even without the help of fire. Now, there is 
ſon to think, that on: of the principal effects of 
geltion is, to combine-and unite this acid, with 
de oily parts of vegetables, more intimately than 
vas before. | 

The further we advance in the analyſis of animals, 
ie more we ſhall be convinced, that, in the diffe- 
\ OL, III R 2 rent 
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rent elaborations, which vegetable ſubſtances vn. 
dergo in order 10 their being changed into the ny. 
ti itious juices of animals, nature employs all her 
powers to expell, deſtroy, or at leaſt, weaken ang | 
blunt the acids, ſo as to feneler them abſolutely im. 
perceptible. One of the beſt means by which he 
can effect this, is the combining and uniting them 
intimately with the oily parts: and this operation 
ſhe probably begins. in digeſtion She gets rid of 
moſt part of the acids contained in the aliments, by 
thus uniting them with ihe oils containcd in thoſe 
aliments. Hence ariſes the conſiſtence of butter, 
which is the fat part of milk, that is, of a liquor 
half- changed into an animal juice, 
his explication furniſhes us alſo with the reaſon 
why acids agree ſo ill with people. of weak and de- 
licate conſtitutions. 'The motion and heat in their 
bodies is not ſufficient to effect a due combination 
of the acid». with the oils. Hence it comes to paſs, 
that, during and after digeſtion, they find in their 
bowels the bad effects of thoſe acids, in the diſor- 
der commonly called the heart-burn, Hence alſo 
it is that ſuch people receive great benefit from the 
uſe of abſorbents, which , uniting with the acids 
neutralize them, and relieve nature when ſhe has 
not ſtrength enough . herſelf to get the beuer d 
them. | 
. To return to our . analyſis of butter: we took 
notice in the proceſs that butter ſeems to, boil witi 
a very moderate heat at the beginning of the dilti- 
lation, and that in the courſe of the operation ihe 
ebullition ceaſes entirely, though the heat be then 
greatly encreaſed ; which is contrary to the genera 
rule. The reaſon is that butter, though a ſeem. 
ingly homogeneous , maſs, contains neverthelel 
1 ſome particles of cheeſe and whey. The particles 
l of whey, being much the lighteſt, eadeavour, ob 
the firſt application of heat, to extricate themſelves 


from amongſt the particles of butter, aud to riſe i 
ü - | diſtillation. 


* . 
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1:Qillation. Thus they form the drops of acidulat- 
ed phlegm which come over at firſt, and, in ſtrug- 
gung to get free, lift up the buttery parts, or actu- 
ally boil, which occaſions the ebullition obſervable 
it the beginning of the proceſs,” When they are 
once ſeparated, the melted butter remains calm and 
Mmooth. without boiling. If you want to make it 
boil you muſt apply a much greater degree of heat; 
which you cannot do in cloſe veſſels, without ſpoil- | 
ing the whole operation: becauſe the degree of 
heat neceſſary for that purpoſe would force up the 
butter in ſubſtance, which would ruſh over into 9 
the receiver, without any decompoſition, Indeed 
if the veſſels were luted they would be in danger of 
burſtiog. | 2 | 
As to the caſeous parts, which are mixed with 
freſh butter, they alſo ſeparate at the beginning of : 
the diſtillation, when the butter is melted, and ga- F 
ther on its ſurface in a ſcum. Theſe particles of ä 
cheeſe and whey, which are heterogeneous to but- 
ier, — to make it ſpoil the ſooner. And for 
this reaſon thoſe who want to keep butter a long 
time, without the uſe of ſalt, melt it, and thereby 
evaporate the aqueous parts. The lighteſt portion | 
of the particles of cheeſe riſes to the ſurface, and is | 
kinmed off; the reſt remain: at the bottom of the | 
reſel, from which the butter is eaſily ſeparated, by 
lecanting it while it is yet fluid. 5 
Butter may alſo be diſtilled, by incorporating it 
vith ſome additament which will yield no principle 
elf, nor retain any of thoſe of the butter. I have 
diſtilled it in this manner with the additament of 
ine ſancl: the operation ſucceeds very well, is ſoon- 
er finihed, and more eaſily conducted: but | choſe 
o deſcribe here the manner of doing it without 
aditament; becauſe the ſeveral changes, which | 
the butter undergoes in the retort during the oper- | 
«on, may be better obſerved; | | 
If you deſire to convert the butter wholly into 

| R 2 oil, 


r & 
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oil, you muſt take the fixed matter you find in the 
receiver, and diſtill it once more, or oftner, ac. 
cording to the degree of fluidity you want to give 
it, The caſe is the ſame with this matter as will 
all other thick oils, which, the oftner they are dif. 
tilled, grow always the more fluid, becauſe in eye. 
ry diſtillation they are ſeparated from part of the 
acid, to which alone they owe their conſiſtence. 


% 
8 —— — — — — — : 4 "0" 1 


PROCESS III. 
The Curd of Milt analyzed by diftillatimn, 


ada, ARSE to 


INTO a glaſs retort put ſome new curd, having 
* firſt drained it thoroughly of all its whey, and 
even ſqueezed it in a linen cloth to expreſs alt its 
moiſture, >\Diſtill it as you did butter. There vil 
come over at firſt an acidulated phlegm, ſmelling 
like cheeſe or whey, As the diſtillation advances 
the acidity of this phlegm will increaſe, 

When it begins to run but very flowly raiſe your 
fire, There will come over a yellow oil, fome- 
what empyreumatic. Continue the diſtillation, {til 
- Increaſing the fire by degrees as occaſion requires, 
The oil and acid phlegm will continue to riſe ; thi 

hlegm growing gradually more acid, and the ol 
deeper coloured, and more empyreumatic. 4 
laſt, when the retort is almoſt red-hot, there come 
off a ſecond black oil, of the conſiſtence of turpen: 
tine, very empyreumatic, and ſo heavy as to fink 
in water. In the retort will be left a conſidera! 
quantity of charred matter. 


| OBSE R V AT IONS. 
-  Cheeſe-curd barely drained, till no more whe 
will drip from it, is not entirely freed thereof; a0d 


for this reaſon we difected it ro be preſſed in a = 
5 cloth, 
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doth, before it be put into the retort to, be diſtil- 

fed. Without this precaution, the remaining whey- 
would riſe in a conliderable quantity on the firſt 

application of heat; and, inſtead of analyzing the 
curd only, we ſhould at the ſame time analyze the 

whey alſo. This is to be underſtood of green curd 

and new-made cheeſe, for, if it be ſuffered to grow 

old it will at length dry of itſelf; but then we 

hould not obtain from it the ſame principles by 
diſtillation; as it corrupts and begins to grow pu- 

rid after ſome time, eſpecially it it be not mixed 
with ſome ſeaſoning to preſerve it. 

The firſt phlegm that riſes in this diſtillation, as 
in that of butter, is a portion of the whey that was 
left in the cheeſe, notwithſtanding its being well 
rrefſed, This phlegm grows gradually more acid, 
being the vehicle of the acids of the cheeſe, which 
are torced up along with it by the fire, 

The acid obtained from this matter is leſs in 
quantity, and weaker, than that of butter: and 
accordingly the oil diſtilled from cheeſe is not fixed x 
like that of butter. Yet it is remarkabie that the - 
laſt empyreumatic oil, which is as thick- as: turpen- 
tine, is heavier than water: a property which it! 
probably der ves from the quantity of acid it re- 
[NS | tree tc tre el 
The quantity of charred matter, which remains 
in the retort after the dittillation of cheeſe, is much 
greater than that left by butter, which ꝓroves that 
the former contains a much greater quantity of 
earth. "Theſe coals are exceeding difficult to burn 
and reduce to aſhes. I have kept them red-hot, in 
the open air, and in a very ſtrong fire, above fix- 
hours, continually ſtirring them, in order to bring 
the under parts to the ſurface, that they might be 
durne, yet I couid not coniume them entirely. 
hey even deflagrated afterwards with nitre, as if 
they had not been burnt at all; and yet, during 
ne whole time of their calcination, there appeared 
R 3 ____ couttautly? 


veral animal ſubſtauces, which was publiſhed in 
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conſtantly æ ſmall flame, like that of charcoal, on 
the ſurface of the matter, 


— — * „ 


PROCESS IV. 


n 


Whey analyzed. 


Vaporate two or three quarts of whey almof 
to dryneſs in a balneum marie ; and diſtill the 
extract, or reſiduum, in a retort ſet in a reverhe. 
rating furnace, with degrees of fire, according tg 
the general rule. At firſt ſome phlegm will come 
over; then a lemon- coloured acid ſpirit; and af. 
rerward: a pretty thick oil. There will remain in 
the retort a charred matter, which being expoſed 
to the air grows moiſt, Lixiviate it with rain wx 
ter, and evaporate: the lixivium: it will yieid you 
cryſtals of ſea-ſalt. Dry the charred matter, and 
burn it in the open air with a ſtrong fire, till it be 
reduced into aſhes, A lixivium of theſe aſhes vil 
ſhew ſome tokens of a fixed alkali. 


OBSERVATIONS. 


Milk, as was ſaid before, - ſeparates naturally and 
ſpontaneouſly into three ſorts of ſubſtances, the 
analyſes whereof being put together make a com 
plete analyſis of this animal liquor, IT know no au. 
thor that bath delivered the analyſis of butter nd 
cheeſe; ſo that the proceſſes here given for analy: 
zing theſe two ſubſtances are taken from the ex 
periments I thought proper to make, in order t0 
obtain the'-nereffary lights in this matter. As for 
the analyſis of whey, it is taken from one of Mr. 
Geoffroy's 'memoirs, containing experiments on [es 


7732 At is there ſo particularly and ſo well des 
ſcribed, that it was needleſs for me to attempt! 
ane w. | | ; 
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It will appear, on examining the three. analyſes 
of the ſubſtances whereof milk conſiſts, that none 
of them yields a volatile alkali ; which I think ve- 
— WT ;; worthy of notice; as it is, I believe, the only 
animal matter from which ſuch a fait cannot be ob- 
ined. It is true, the milk of animals that feed 
on vegetables may be conſidered as an intermediate 
liquor between vegetable and animal ſubſtances ; 
as an imperfe&t animal juice, which ſtiii retains 
much of the vegetable nature: and we actually find 
that milk almoſt always hath, at leaſt in part, the 
properties of thoſe plants with which the animals 
that yield it are fed. Yet, as it cannot be formed 
in the body of the animal, without mixing with 
in in WY {cvcral of its juices that are entirely perfected, and 
become purely animal, it muſt appear ſtrange that 
wa. BY the analyſis thereof ſhould not afford the leaſt 
veſtige of that principle, which all other animal 
and matters yield in the greateſt plenty. 1 
it be [ imagine the reaſon of this may be found in the 
; will ue to which milk is deſtined, It is intended, for 
the nouriſhment of animals of the ſame ſpecies 
vith thoſe in whoſe bodies it is produced. Conſe— 
quently it ought as much as poſſible to reſcmble 
the juices of the food which is proper for thoſe 
animals. Now, as animals that live only on ver 
com · {WH getables could not be properly nouriſhed by animal 
o : matters, for which nature, itſelf hath even given 
rand hem an averſion, it is not ſurpriſing that the milk 

of ſuch animals ſhould be free from any mixture 
e ex. f ſuch things as are unſuitable to, the, yqung ones 
er 10]Wvbom it is deſigned to nouriſh. Thene-is reaſon 
\s for therefore to think that nature hath diſpoſed the 
f Mr. ergans, in which the ſecretion of milk is performed, 
f as to leparate it entirely frem all. the animal 
ed in {vices firſt mixed with it? and this I take. to: be the 
[1 de. Pracipal difference between milk and;,.chyle ; the 
latter being, neceſſarily blended wü hnhe ſaliva, the 
paſtzig 


On 


gaſtrie and pancreatic juices, the bile and ſynpb 
of the animals in which it is formed, Hence i; 
may be concluded, that, if a quantity of chyle 
could be collected ſufficient to enable us to analyze 
it, the analyſis thereof would differ from that of 
milk, in this chiefly that it would yield a great deal 
of volatile alkali, of which milk, as hath been ſaid. 
yields none at all. | | 
The fame thing probably takes place in carnj- 
vorous animals. It is certain that thoſe animal; 
chuſe ro eat the fleſh of ſuch others only as feed 
upon vegetables ; and that nothing but extreme 
hunger, and the abſolute want of more agreeable 
food, will force them to eat the fleſh of other car- 
nivorous animals. Wolves, which greedily devour 
 Theep, goats, &c, ſeldom eat foxes, cats, pole- 
cats, &c. though theſe animals are not ſtrong e- 
nough to reſiſt them. Foxes, cats, and birds of 
prey, that make ſuch terrible havock among wild 
towl, and other ſorts of game, do not devour one 
another. This being laid down, there is reaſon to 
think that the milk of carnivorous animals is ſome- 
thing of the nature of the fleſh of thoſe animals 
that feed on vegetables, and which they chuſe to 
eat, and not of the nature of their own fleſh ; as 
the milk of animals that feed on vegetables is ana- 
lagous to the juice of vegetables, and when ana- 
lyzed yields no volatile alkali, though every other 


* 


part of their body does. 


. 


But whatever be the nature of milk, and of 
whatever ingredients it be formed, it always con- 
rains the three ſeveral ſubſtances above mentioned 
namely, the fat, or buttery part, properly ſo call- 
ed, the cheeſy, and the ſerous part, the laſt of 
which we are now examining. Ir is, properly ſpeak- 
iag, the phlegm of the milk, and conſiſts almoſt 
entirely of water. For this reaſon it is proper 0 
leſſen the quantity thereof conſiderably by e vapor 


tion, fo chat its other principles, being conceptrs 
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ted and brought nearer together, may become 
nuch more ſenſible, There is no danger of lofing 


ny eſſential part of the whey in the evaporation, if 
it be performed in the ba/neum marie, with ſuch a 


2 . 

* gentle heat as may carry off the aqueous parts on- 
cal : this greatly ſhortens the analyſis, which will 
id, prove exceeding long and tedious, if all the water 


be diſtilled off in cloſe veſſels, | 

As whey is chiefly the aqueous part of milk, 
a; ſaid above, it muſt contain all the principles 
thereof that are ſoluble in water; that is, its ſaline 
and ſaponaceous parts. And accordingly the ana- 


able lyſis thereof ſhews that it contains an oil, rendered 
car- NMyerfectly ſaponaceous by an acid; that is, made 
our Nperfectly miſcible with water, This quality of the 
ole- Non contained in whey appears from the perfect 


tranſparency of that liquor, which we know is the 
mark of a complete diflolution, In the diſtillation 
of whey, the ſaponaceous matter contained therein 
s decompoſed ; the ſaline part riſes firſt, as being 
the lighteſt; this is the acid taken notice of in the 
proceſs ; after which the oil, now ſeparated from 
the principle which rendered it miſcible with wa- 
ier, comes over in its natural form, and doth not 
afterwards mix with the aqueous part. 

Beſides the ſaponaceous matter, Whey contains 
allo another ſaline ſubſtance; namely, ſea ſalt: this 
s obtained by lixiviating the caput mortuum left in 
the retort, which, becauſe. of its fixedneſs, cannot 


1 of Wiſe with the other principles in diſtillation, To 
con- his ſalt it is owing that what remains in the retort 
ned; iter diſtillation grows moiſt in the air; for we 
— know that fea ſalt thoroughly dried hath this pro- 
| 0 perty, #8 7 | 2 
by The fixed alkaline ſalt, obtained from the caput 
mo 


Mrtuum burnt to aſhes, proves that milk ſtill re- 
ans ſomething of the vegetable nature: for the 
ollowing analyſis ,will ſhew us that matters purely 
animal yield none at all. en ene, 

CHAP, 


* 


ry off, There will remain an almoſt dry matter 


Grft ; this will ſoon be impregnated with a littk 


matter, which being burat yields no fixed alkali, 


aug. 
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Or THE 8USTANCES WHICH COMPOSE AN ANt: 


PROCESS 1. 
Blood analyzed. Inſtanced in Bullock's blood, 


IN a balneum marie evaporate all the moiſture of 
the blood that the heat of boiling water will car- 


Put this dried blood into a glaſs retort, and difil 
with degrees of heat, till nothing more will come 
over, even when the retort is quite red-hot, and 
ready to melt. A browniſh phlegm will riſe 1 


volatile alkali, and then will come over a yelloy 
oil, a very pungent volatile ſpirit, a volatile ſalt in 
à concrete form, which will adhere to the ſides « 
the receiver; and, at laſt, a black oil, as thick as 
pitch. There will be left in the retort a charred 


OBSERVATIONS. 


Blood, which is carried by the circulation int 
all the parts of the animal body, and furniſhes the 
matter of all the ſecretions, muſt be conſidered # 
2 liquor conſiſting of almoſt all the fluids neceſſuſ 
to the animal machine: ſo that the analyſis there0 
is a ſort of general, though imperfe&, analyſis 0! 
an animal, | 


Blood drawn from the body of an animal, a 


6 


1 2 wes 
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by in a veſſel, cosgulates as it grows cold; and 
on-time afterwards the coagulum diſcharges a'yel- 
N lowiſh ſerum or lymph ; and in the midſt thoreof 
ſims the red part, which continues curdled. Theſe 
wo ſubſtances, when analyzed, yield nearly the 
fame principles; and in that reſpect ſeem to differ 
but lictle from each other. Though the ſerum of 
blood be naturally in a fluid form, yet it hath alſo 
- WL: crcat tendency io coagulate, and a certain de- 
gree of heat applied to it, either by water, or by a 
naked fire, will curdle it. Spirit of wine mixed 
with this liquor produces on it the fame effect as 

beat. "Pas 
Blood, while circulating in the body, of a heal- 
of thy animal, and when newly taken from it, hath 
car. mild taſte, which diſcovers nothing like either an 
ter cid or an alkali ; nor doth it ſhew any ſign of 
it ner the one or the other in chymical trials, _ 


(I 


on When taſted with attention it betrays ſomething 
ana ire a ſavour of ſea-falt; becauſe it actually con- 
e 2 


tains a little thereof, which is found in the charred 
ttle ater left in the retort after diſtillation, when 
Nov W:refully examined. = 2 ; 

lt 10 We ſhewed that milk alſo contains a little of this 
8 ( alt, It enters the bodies of animals with the food 


ey eat, which contains more or leſs thereof ac- 
"_ ording to its nature, It plainly ſuffers no altera- 
li, 


lon by undergoing the digeſtions, and paſſing 
brough the ſtrainers, of the animal body. The 
iſe is the ſame with the other neutral ſalts which 
ave a fixed alkali for their baſis: we find them 
nchanged in the juices of animals into whoſe bo- 


s we ies they have been introduced. They are incapa- 
ed e of combining, as acids do, with the oily parts; 
efſuf nd ſo are diſſolved by the aqueous fluids, of which 
erer 


ature makes uſe to free herſelf from thoſe ſalts, 

ud diſcharge them out of the body j As ſhall be 

wn when we come to ſpeak of urine and ſweat. 

Blood, like all other animal-matters, is, properly 
| 7 | ſpeaking, 


— 
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ſpeaking, ſuſceptible of no fermentation but chat 
of putrefaction, Yet it turns ſomewhat ſour be. 
fore it putreſies. I his ſmall degree of acetoys fer. 
mentation is moſt ſenfible in fleſh;” and eſpecially 
in the fleſh of young animals, ſuch as calye 
lambs, chickens, &c. | 
T be quantity of pure water, which blood, in in 
natural ſtate, contains, is very conſiderable and 
makes almoſt ſeven eighths thereof, If it be dil. 
tilled, without being firſt dried, the operation vil 
be much longer, becauſe it will be neceſſary to dray 
off all this inſipid phlegm with a gentle fire. There 
is no reaſon to apprehend that, by drying blood 
in open veſlcls as directed, any of its other princi. 
ples will be carried off with its phlegm : for it 
contains no other ſubſtance that is volatile e. 
nough to rife with the warmth of a balneum marie, 
This may be proved by putting ſome undried blood 
into a glaſs cucurbit, fitting thereto a head and re- 
ceiver, and diſtilling, in a b:/neum marie, all that 
the heat of the bath, not exceeding the hcat of 
boiling water, will raiſe : far, when nothing more 
will come over, you will find in the receiver an 
inſipid phlegm o ily, ſcarce differing from pure wa 
ter, except in hiving a faint ſmell like that of 
blood; wherein it reſembles all the phlegms that 


_ riſe firſt in diſtillation, which always retain ſome- 


thing of the ſmell of the matters from wu hich they 
were drawn. That part of the blood, which re 
mains in the cucurbit after this firſt diſtillation, be- 
ing put into a retort, and diſtilled with a ſtronger 
fire, yields exactly the ſame principles, and in the 
ſame proportion, as blood dried in open veſſels in 
the balneum mariæ: ſo that, if this phlegm of blood 
contains any principles, the quantity thereof is {0 
{mall as to be ſcarce perceptible. 
The volatile alkali that riſes with the oil, when 
blood is. diſtilled in a retort with a degree of beat 
greater than that of boiling water, is either the 
"a, production 
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production of the fire, or ariſes from the decompo- 
Srtion of an ammoniacal ſalt, of which it made a 

art. For we ſhall fee, when we come to treat of 
this ſaline ſubſtance, that it is ſo extremely volatile 
«to exceed, in that reſpect, almoſt all other bodies 
hat we know : and therefore if this volatile alkali 
pre exiſted formally in the blood, uncombiaed with 
any other matter capable, in ſome meaſure, of 
fring it, it would riſe at firſt almoſt ſpontaneouſly, 
r at leaſt on the firſt application of the gentleſt 
heat. We have an inſtance of this in blood, or a- 
py other animal matter, that is perfectly putreſied; 
yhich containing a volatile alkali, either formed or 
xtricated by putrefaction, lets go this principle 
rhen diſtilled, even before the firſt phlegm : and, 
or this reaſon, when putrefied blood is to be ana- 
7zed, it muſt by no means be dried, like freſh 
dlood, before diſtillation ; for all the volatile alkali 
ould by that means be diſſipa ed and loſt at once. 
The volatile alkali obtained from blood that hath + 
ot undergone putrefaction affords matter of ſome 
xculation, Indeed the ſeparation of this ſalt 


＋ rom blood requires a degree of heat, vaſtly greater 
* ban that which is necefſiry to make it riſe, when 
1.” perfectly formed and diſentangled : and this 
oom to. think that it is the retult of a com- 
they nation formed by the fire, during the diſtillation. 
* ut then this ſame degree of heat neither ſeparates 


Ir forms any volatile alkali in a great number of 
ants, or in milk, as hath been ſhewn. Let it 
nnot be ſuppoſed that the blood of animals, 


e 
* wich feed only on thoſe plants or on milk, is a- : 
Jod other than theſe very matters digeſted and ren- © e 
is ſo red perſectly animal ſubſtances: whence it muſt 1 


concluded, chat, when vegetable ſubſtances are 
averted into animal ſubſtances, they undergo 
ch alterations as render them capable of yielding, 
en analyzed, a principle that was not diſcover- 
e in them before. Now we know that this ſame 
Vol III. _— principle, 
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principle, that is, the volatile alkali, is the produg 
of putrefaction, or, which is the ſame thing, gf 
the laſt degree of fermentation ; and this, I think 
makes the opinion of thoſe more. than probable 
who believe that trituration and mechanical mo 
on are not the only cauſes, that effect the conver. of 
Aion ot food into; an animal juice, but that fermen. 

tation hath a great ſhare in this change. It is true, of : 
we do not find, in animal matters, any manifeſt 
token of an ardent ſpirit, an acid, or a volatile a. *”* 
kali; nor, . conſequently, any ſubſtance that is an 
evident production of any of the three different de. 
.grees of fermemation : and yet, as, ſubſtances per. 
fectly animalized are exactly in the ſame ſtate with 
vegetables that have undergone the firſt, and even 
the ſecond, degree of fermentation, fo that they 
are ſuſceptible of putrefaction only; (or, at leaſt, 

if they ſhew at firſt ſome faint tokens of acidity, 
they run immediately and rapidly into complete 
putrefaCtion ;) it is nevertheleſs probable that ve. 
getable matters, in order to their becoming animal 
tubſtances, undergo certain changes and alterations, 
which have ſome reſemblance with thote produce 

| by fermentation. | 
| This opinion is further confirmed by two oth: 
analogies, between animal matters, and vegetable 
| advanced to the laſt-ſtage of fermentation ; which 

| is, that they yield neither an eſſential oil nor 4 

* fixed alkali : for the coal, that remains in the 1 

1 tort after the diſtillation of blood, being burnt - A 

an open fire, diſcovers no fixed alkali in: its. aſhes 

1 The want of a fixed ajkali in animal matters 1 

i riſes from hence, that their acid is nearly in th 

ſame ſtate with the acid of vegetable matters hic 

have undergone putrefaction-; that is, it is {0 lub 

tilized and attenuated, as to be:fit tot enter into thi 

combination of a volatile alkali, and is no long* 

ſo intimately united with the fixed earth as to pio 
duce therewith a fixed alkali in the fire. 

| 'T houg! 
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Though blood and other animal matters afford 
no fixed alkali, but, on the contrary, yield much 
volatile alkali, it doth not therefore follow that all 
he acid, which thoſe ſubſtances &0ntained before 
they were analyzed, is employed in the production 
of a volatile alkali, We thall hereafter take no- 
ice of an animal matter which contains a great deal 
of acid: and, not to depart from our preſent ſub- 
ject, it doth not appear to me to be a ſettled point 
anong chymiſts, whether or no blood, when ana- 
lyzed, yields a portion manifeſtly acid, and pofleſ-- 
fing all the properties of an acid. 
Mr. Boerhaave, with ſome other chymiſts, makes 
no mention of any acid in his analyſis of blood. 
Mr. Homberg, on the contrary, ſays * exprelsly, - 
that he conſtantly obtained an acid from the blood 
and fleſh of different ſorts of animals, of which he 
analyzed a great number. Mr, Boerhaave's autho- 
rity is very reſpectable, and of great weight: On 
the other hand, Mr. Homberg's experiments arc 
very concluſive, ſeem to be made with great care, 
ind are all affirmative This apparent diverſity in 
the ſame analyſis, delivered by theſe two great men, 
determined me to analyze blood myſelf, and to ex- 
4 ſcrupulouſly all the principles I could obtain 
rom It, = 

I therefore diſtilled ſome bullock's blood in a re- 
tort with degrees of fire. Some phlegm came over 
ürſt; and then a volatile ſpirit. I changed my re- 
ceixer; and on increaſing the fire there roſe, with 
the volatile ſpirit, a yellow oil, a volatile falt in a 
concrete form, a ruſſet liquor which ſmelled ftrong 
of volatile alkali, and ſeemed at firſt to be only a 
ſpirit impregnated with much of that ſalt : at laft- 
came a very thick fetid oil. 8 
la this brown liquor, which comes off towards 
the end of the diſtillation. Mr. Homberg affirms 
e acid to be contained; but, as it certainly is re- 
Memoirs of the Academy of 8 iences for 1712. i 

3 | - plete 


* 1 * rr e TIT. _ * 
* C A ec a bars as, * » TY #4 * * .: 2 CY „ 7 - T7 AN . 
F E > C : 7 k 
, . \ . 4 ＋ C l - 
= | * 7 
* - 6 
7 1 Js 


208 ELEMENTS OF THE 
plete with a volatile alkali alſo, he alledges that 
it contains, at the ſame time, both a volatile alk}; 
and the animal acid; that theſe two ſaks are diſtind 
from each other, and not combined together in the 
form of an ammoniacal ſalt; that each of conſe. 
quence poſſeſſes its peculiar properties; and thy 
this liquor is at the tame time both acid and alka. 
line; that it efferveſces with acids, and alſo changes 
the blue colours of plants to red. 8 
The alkaline quality of this liquor is very ev. 
dent, and diſcovers itielf in every chymical trial; 
but the ſame cannot be ſaid of its acid property, 
J dropped ſome of it on blue paper, the colour of 
which did not at firſt change in the leaſt, nor ac. 
quire the fainteſt ſhade of redneſs, This experi- 
ment almoſt determined me to conclude that Mr, 
Homberg was miſtaken : but ſome time afterwards 
I perceived that the blue paper began to turn red 
where it had been wetted, and that the red colour 
grew. deeper and deeper as the paper dried: and 
this convinced me that this liquor actually contains 
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an acid, as Mr, Homberg aflerted ; but, that the 4 
volatile alkali in this liquor, being much more co- - 
pious than the acid, had firſt entered the paper, Wi" 
and hindered the acid from turning it red as uiual; Wi 5 
and that, as the alkali evaporated, the acid began - 
to act, and produce the cuſtomary effect. Hence = 
we ſee that the acid of blood, though extricated - 
by Cciitillation, is not eaſily perceived at firſt, be. 3 
cauſe of the great proportion of volatile alkali, with 5g 

which the liquor containing it is impregnated. n N 
This is probably what prevented its being diſcover- Wl M 

ed by ſeveral chymiſts, who, it ſeems, did not ful- he f. 
pect its exiſtence, and therefore did not look for 400 
1 ; | 

Mr. Homberg takes no notice of this little diff. 5 

culty in his memoir : but he relates an experiment * 
which might have given occaſion: to ſuſpect it. It 


is in his analyſis of human blood. As the acid in 
5 e human 


A 


- 
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human blood is in leſs quantity, and lefs percepti- 
ble, than in the blood of animals that live wholl 

on vegetables, he directs a ſecond diſtillation of the 
brown liquor, which contains at once both the vo- 
latile alkali and the acid, till very little thereof be 
left in the retort. This reſiduum, ſays he, contains 
a very perceptible and "—_ acid, There is reaſon 
to believe, from Mr. Homberg's directin g the ſa- 
line liquor to be diſtilled again, that he did not 
fd the acid ſufſiciently perceptible in it at firſt, 
Now a ſecond diftillation is a very good way to 
render it much more ſenfible. For though this 
animal acid be volatile, the volatile alkali is ſtill 


vaſtly more ſo; and therefore if the liquor contain- 
ing both theſe ſaline ſubſtances be diſtilled, the vo- 


alone, or almoſt alone, at the bottom of the retort. 
This is exactly the cafe in our experiment on blue 
paper; the operation being here performed with a 
[mc] quantity, and much more expeditiouſly, as 
appears from our account of it. 


animal acid, though confounded in the fame liquor 
ſhould not be united together and converted into 
a neutral ammoniacal ſalt, Mr. Homberg pre- 
tends that theſe two ſaline matters do not act upon 
ach other, becauſe they are too much dephleg- 
mated, The oily parts, with which they are both 
loaded, may alſo contribute thereto : nor is this 
unprecedented ; the ſame thing being-obſerved of 
the acid and the volatile alkali of ſeveral vegetable 
ſubſtances, | | S 

Mr. Homberg, juſtly ſuſpecting that there might 
be ſome difference between the condition of the 
acid in the blood of animals that feed altogether on 


oaly on fleſh, examined likewiſe, by decompoſition, 

the blood and the fleſh of ſome carnivorous ani- 

nals. In theſe alſo he found an acid; and it doth 
| S 3 | 


latile alkali muſt needs riſe firſt, and leave the acid 


i is not at all ſurpriſing that the volatile alkali and 


_ 


vegetables, and that in the blood of thaſe that feed 


not 
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not appear that he obſerved any great difference 
in this reſpect, between their blood and that of a litt 
ther animals. The difference he found between MW +0lat 
the blood of young, and that of grown, or old, the f 
animals, with reſpect to the acid, ſeems, by bis the « 
account, to be more confaderble ; the blood of black 
the former containing much more of it than that open 
of the latter: and this is ſo much the more pro. the! 
bable,. as we know that the fleſh of young animal; vill! 
grows four, before it putrefies, more ſentfibly than WW (alt. 
.that of old ones. 
We ſhall conclude this head with a remark con- 
cerning the management required. in diſtilling blood, 


When the operation is advanced to a certain point, T] 
the matter contained in the retort often ſwells ſo a en 
to ſtop the neck of that veſſel entirely, and by that MM whic! 
means makes it burſt with an exploſion. To avoid MW com: 
this inconvenience, a very fmall quantity of blood MW :nim 
muſt be put into the retort, and the fire muſt be the ſ 
governed very warily. I have alſo found that this b: ot 
accident may generally be prevented by. mixing the mate 
blood with ſome matter that can afford no princi- M. 
ple by diſtillation; ſuch. as pounded. glaſs or fine draw 
Jand. a wh 
mate 
kali: 
| ſeeing 
PROCESS II. broth 
| of wl 
Fleſh analyzed. Inſtanced in Beef. A | 
9 | feth, 
Io an alembic or retort, placed in a ſand- bath ditior 
1 put ſome lean beef, from which you have care 1 
fully ieparated all the fat. Diſtill till nothing mo in an 
will riſe. In this firſt diſtillation a phlegm wi ur. 
come over, weighing at leaſt halt the mals of the thou, 
diſtilled fleſh. In the retort you will find a malie this 1 
almoſt dry, which you mult afterwards diſtill, wing bes- 


a naked fire, in a reverberating furnace, taking — 
5 | u 


— 
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uſual precautions. There will come over at firſt» 
; little phlegm: replete with: volatile alkali; then a 
volatile alkali in 4 dry form, which will ſtick to 
the ſides of the veſſel; and alſo a. thick oil. After 
the diſtillation there will be left in the retort a 
black, ſhining, light coal. Burn it to aſhes in the 
open air, and lixiviate thoſe aſhes: the water of 
the lixiviam will have no alkaline property, but 
vill new ſome tokens of its containing a little ſea- 
alt. = — 


OBSERVATIONS. 


This analyſis of beef is taken from a-memoir gi 
yen in by Mr. Geoffcoy. in 1730, the purpoſe. of 
which. was a- chymical examination of the meat: 
commonly uſed ta make broth. The fleſh of an. 
animal, as: appears: from the proceſs, yields much: 
the ſame principles with its blood: and it cannot 
be otherwiſe 3. becauſe it is formed all together of 
materials-furniſhed by the blood. 5 

Mr. Geoffroy obſerves that the firſt phlegm, 
drawn off from it in the balneum marie, produces 
a white precipitate in a ſolution of coi roſive ſubli- 
mate; which ſhews it to contain a little volatile al- 
kali: but the quantity thereof muſt be very ſmall; 
ſeeing the phlegm that contains. it ſmells- only like 
broth, and not like. a volatile alkali; one particle 
ot which; we know, is capable of affecting the or- 
pan of, imelling very ſenſibly. As to the acid of 
feln, there is great reaſon to believe that it is con- 
diioned exactly like that of blood. 

The aſhes of the caput mortuum of fleſh, burnt 
in an open fire, attract the moiſture of the air, as 
Mr. Geoffroy remarks, and inecreaſe in weight, 
though they con ain no fixed alkali, However, 
this is not at all ſurpriſing; ſince they contain ſome 


ſea-ſalt, the known property whereof is to grow 
woiſt in the air, 


— 


The 


— 


# " 


deſn contains an oil, which is in a ſaponaceous 
tate ; for the extract made therefrom, by water, 
yields in diſtillation a conſiderable quantity of oil, 
hich was perfectly diſſolved in the water, while 
that extract was in the diluted ſtate of broth, and 
before it was analyzed. | ft 

It is remarkable that the volatile ſalt, yielded by 
he extract of fleſh, is different from that which is 
obtained out of the fleſh; itſelf when nothing hath. 
been extracted from it. This ſalt, as Mr, Geoffroy 
\{crved, differs from the common volatile alkalis 
in the form of its cryſtals; which made that chy- 
miſt juſtly conſider it as a falt of a ſomewhat am- 
moniacal nature; a kind of eſſential ſalt of fleſh. 
There is reaſon to think that this ſalt, when diſ- 
ſolved in the water in which we boil fleſh, is ſepa- 
ated theretrom, by. the action of fire, with more 
aſe than while it remains combined with the other 
principles, in the ſubſtance of the fleſh; that its 
eparation, in the latter caſe, requiring a greater 
egree of heat, it is thereby decompoſed; and that 
he volatile alkali, which is obtained from fleſh 
liſtilled in the uſual manner, is only one of the 
arts that conſtituted the ammoniacal ſalt thereby 
lecompoſed. £2 : 
The charred matter remaining, after the diſtilla- 
on of fleſh firſt exhauſted by boiling, yields no- 
bing ſaline ; becauſe the ſea-ſalt, which is the on- 


7 j fixed ſalt it could contain, was diſſolved by the 
* ater together with the matter of the extract. 
* Mr. Geoffroy likewiſe examined what parts of 


len ſpirit of wine is capable of diflolving. For 
tis purpoſe he took four ounces of beet, dried 
i the balneum marie, poured on it an equal weight 
I well rectified ſpirit of wine, and left the whole 
i digeſtion fer a conſiderable time, The ſpirit 


KY aratted from the beef a weak tincture, and ſepa- 
nl ted from it ſome drops of oil : it acquired a 


own colour, and a faint ſmell. Mr. Geoffroy 
found, 
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Dil, if any at all were diſſolved, it could be but ve. 


which retained its natural form, was certainly not 


to a retort, and diſtill them in a reverberating fur 


a little more volatile ſalt. There will be left in the 


Kali. 


what of an alkaline quality; ſceing they make 
red precipitate in a ſolution af corroſive fublimait 
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found, by. ſeveral experiments, that the ſpirit ge 
wine had taken up a portion of the ammoniacal 
or eſſental, ſalt of the fleſh. With reſpect to the them 


ry little; for that which the ſpirit ſeparated, and 


diflolved : ſeeing in that caſe it would not have been 
perceived, but would have made a homogeneoys 
liquor, to appearance, with the ſpirit of wine, 


— — — — 


7 PROCESS III. 


Bones analyzed. Inſtanced in Ox-banes, 


YUT into pieces the bones of a leg of beef, care. 
— fully ſeparating all the marrow. Put them in. 


Nace, as uſual. A phlegm will come over firſt; 
then a volatile ſpirit, which will become ſtronger 
and ſtronger ; afterwards a volatile ſalt in a dr 
form, with ſome oil; and, laſtly, a black oil, wi 


retort a charred matter, from which a little ſeas 
ſalt may be extraſted. Reduce this charred matte 
to aſhes, by. burning it in the open air, Thelc 
aſhes will give ſome flight tokens of a fixed al 


OBSERVATIONS: 


The analyſis of bones proves that they conſiſt 0 
the ſame principles with fleſh and blood ; and tht 
ſame may be. ſaid, in general, of all matters thi 
are truly animal, or that actually conſtitute a 
part of an animal, 

Nevertheleſs we find in the aſhes of bones ſom! 


alle 
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of Nad yet a true fixed alkali cannot be obtained from 


hem, Theſe aſhes are probably in the fame caſe 
with quick lime, which hath certain properties of 
Alkaline ſalts, though no ſalt of that kind can be ex- 
tracted from it. | 
Mr. Geoffroy analyzed bones in the ſame man- 
ner as he did fleſh ; that is, he at firſt made a ſtrong 
gecoction of them with water, and then examined 
and diſtilled apart the extract afforded him by that 
:cottion, and the bones deprived of that extract. 
n this analyſis he made two remarkable obſervati- 


The firſt is, that bones yielded to bojhng water 
their principles and their volatile falts, both ſooner 
and more copiouſly than fleſh did: for in the ana- 
ulis which Mr. Geoffroy made of ſeveral ſorts of 
feſh, though he robbed them in a manner of all 
heir principles by boiling, yet their dried fibres af - 
erwards yielded a conſiderable quantity of volatile 
falt; whereas the bones. of which he had made an 
xtract by boiling, afforded him but a very ſmall 
quafitity thereof when analyzed. | | 

The ſecond obſervation worthy of notice which 
Mr. Geoffroy made on his analyſis of bones is this; 
be falr, which, as was ſhewn in the analyſis of 
len, was refolved by the water wherein he boiled 
he fleſh, and conſequently roſe when he diſtilled 
be extract obtained from that decoction, and cry- 
lalized in the form of parallelopipeds, took a quite 
ferent turn in the analyſis of bones. None of it 
appeared in diſtilling the extract made by decoction, 
ut roſe in diſtilling the boiled bones, that were ex- 
wſted of almoſt all their other principles by the 
ecoction with water. Theſe differences probably 
le from the different contexture of the animal 

uters in which they are obſerved. 
This analyſis of bones may ſerve as a pattern for 
alyſing all- the ſolid parts of animals, ſuch. as 
ns, hoofs, ivory, &c. 
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ELEMENTS OF THE 


* : ” „ # * d 
| 4 4 * * 1 * . 5 


. * * ” n 
— "OY FO TG „ — 1 ——˖ r — 
8 _ 1 » 8 atk. M L 3 
* 


PROCESS IV. 


DU as much mutton-ſuet as you pleaſe into: 
1 glaſs retort, only taking care that the veſſel h: 
a. but half full ; and diſtitl with degrees of fire as y. 
| ſual. A phlegm ſmelling of the fuer will riſe firg, 
; and ſoon grow very acid. After this ſome drops 
| of oil will come over, and be followed by a matter 
Ike oil, in appearance, when it comes over; but 
it will fix in the receiver, and acquire a conliftence 
ſomewhat ſofter than ſuet. This kind of butter of 
fuet will continue to riſe to the end of the diſtilla. 
tion; and there will be left in the retort a ſmall 
quantity of charred matter, | | 


| Animal Fat analyzed. Inſtanced in Mutton Sug, 
| 

| 

| 


| 7 d:iſtill 
OBSERVATIONS. * 
5 ; . | vet x 
Though animal fat be a ſubſtance that hath paſ- Marti 
fed through all the ſtrainers of the body; though it WM"; fe 
hath undergone all the elaborations neceſlary to WiWcautic 
form an animal matter, and become itſelf part of WW" vo 
the animal, it contains nevertheleſs, as its analyſis tilat 
ſhews, principles differing greatly from thoſe of all ſake 
bother animal matters: ſo that it muſt be claſſed, in HPuet 
b ſome ſort, by itſelf. bor in 
It conſiſts almoſt entirely of oil: but this oil 1s in rient] 
a concrete form, and obſerves the general rule of and | 
all concreted oily matters, which owe their conſiſt · N erce. 
ence wholly to the acid chat is combined with them. ln 
The rule is evidently ſo general that it extends e. occaſ 
ven to the animal kingdom, where, in all other 1! atte 
ſtances, acids ſeem to be almoſt annihilated. ve 
All we faid above on the ſubject of butter mult 
be applied here : for animal fat, properly ſo called 
and butter, do not, in my opinion, differ _ 
: | 101 
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from each other, with reſpect to their analyſis. 
And therefore there is great reaſon to believe that 
what is butter in chyle, or milk, becomes fat when 
6xcd in the animal body. It is a kind of repoſitory 
ja which nature lays up and confines the acid that 
« unneceſſary to the animal compoſition, and which 
ſhe could not any other way eliminate. 

I made choice of mutton-fuet for an inſtanceof 
the analyſis of fat ; becauſe this fat, being the firm- 
eſt of any, muſt contain a ſtronger and more per- 
ceptible acid. 

When it is thus diſtilled, the part which remains 
fxed hath much leſs conſiſtence than the ſuet had 
before ; which ariſes from its having loſt part of 
ts acid. Repeated diſtillations will deprive it of a 
much greater quantity thereof, and ſo reduce it in- 
to an oil that will always remain clear and fluid. 

Not one particle of volatile alkali is obtained by 
liſtilling ſuet; but then the experiment will not 
ſucceed as it ought, unleſs care be taken to free the 
ſuct perfectly from all the membranes, and all the 
particles of fleſh and blood tha: may be mixed with 
n; for, if it ſhould be diſtilled without this pre- 
caution, thoſe heterogeneous matters mingled with 
It would yield a great deal of volatile alkali in di- 
ſtllation; which might impoſe on the artiſt, and 
make him think the ſalt came actually from the ſuet. 

vet that hath been often melted, as the tallow, 

or inſtance, of which candles are made, is ſuffici- 
cently purified : of this I made uſe in my analyſis, 
and it yielded me no volatile alkali ; at leaſt I could 
perceive none. | 

la concluſion, all that hath been ſaid, on feveral 
occaſions, touching the properties of concreted oily 

atters, may be applied to ſuer, I thall only ob- 
lerve here that it is one of thoſe that mauifeſt 
No acidity, and conſe uently that in its natural 
FAC it is not ſoluble in foirit of wine, and on!y be- 


ones ſoluble in that menſtruum by degrees, as its 
Vo. III. * 


acti 
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acid is extricated by repeated diſtillations: and on 
this account it ought to be claſſed with bee's war. 

and other oily compounds of that kind, EYE | 
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PROCESS v. 
Eggs analyzed. Inſtanced in Pullet's Egg. 


PUT ſome hen's eggs in water, and boil them til 

they be hard. Then ſeparate the yelks from 
the whites. Cut the whites into little bits; put 
them into a glaſs cucurbit; fit on a head and re- 
ceiver; diſtill in a balnewm marie with degrees of 
fire, raiſing it towards the end to the ſtrongeſt heat 


which that bath can give; that is, to the heat of = 
| boiling water. There will come over an aqueous the. 
liquor, or inſipid phlegm ; the quantity whereof not! 
will be very conſiderable, ſeeing it will make about T 
nine tenths of the whole maſs of the whites of the hat! 
eggs. Continue your diſtillation, and keep the wie a 
ter in the bath conſtantly boiling, till not a drop ah 
more of liquor will aſcend from the alembic. Then hure 
unlute your veſſels. In the cucurbit you will fd nher 
your whi:es of eggs confiderably ſhrunk in theiepti. 
bulk. They will look like little bits of brown glad i, þ 
and be hard and brittle. Ws 
Put this reſiduum into a glaſs retort, and diſtii But t 


as uſual, in a reverberating furnace with degrees Hertie 
heat. There will come over a volatile oily ſpirit, 
yellow oil, a volatile ſalt in a dry form, and, A 

jaſt, a black thick oil. There will be left in the I 
tort a charred matter. 

Reduce alſo into the ſmalleſt pieces you can to: 2 
hard yelks of the eggs which you ſeparated fron 
the whncs, Set them in a pan over a gentle fire 
ſtir them with a ſtick till they turn a little brow! 
and difcharge a ſubſtance like. melted marro7 
'Then put them into a new ſtrong canvas bag, bY 


2 
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tels them between two iron plates well heated; 
whereby you will obtain a conſiderable quantity of 
a yellow oil. 1 a Ante 
Let what remains in the bag be diſtilled in a re- 
ort ſet in a reverberating furnace: it will give you 
the ſome principles as you got from the whites. 


OBSERVATIONS. 


Of the two perfectly diſtinct ſubſtances that con- 
ſtitute the egg, the yelk contains the embryo of the 


put chick, and is deſtined to hatch it: the white is to 
re- Nerve for the nouriſhment of the chick when it is 
of WM formed. | 02 | 
* Theſe two matters, though they contain the very 
0 


ame principles, yet differ conſiderably from each 
other; and chiefly in this, that their principles are 
not in the ſame proportions. Dy 
The white of an egg contains ſo much phlegm, 
that it ſeems to conſiſt almoſt totally thereof. All 
he aqueous liquor, obtained by diſtilling it in the 
alnceum marie, is, properly ſpeaking, nothing but 
pure water; for no-chymical trial can diſcover in it 
nher an acid or a volatile alkali; or any very per- 
eptible oily part. And yet it muſt contain fome 
dil, becauſe the liquor that 1 iſes laſt is a little bitter 
h to the taſte, and ſmells ſomewhat of empyreuma. 
Put the principles from which it derives theſe pro- 1 
erties are in too ſmall quantities to be diftiaftly 
erceived, 755 
If, inſtead of diſtilling the hard white of an egg. 
ith a view to draw off the great quantity of water 
contain, you leave it ſome time in an air that is 
It too dry, the greateſt part of its moiſture ſepa- 
es ſpontaneouſly, and becomes very ſenſible, In 
Il probability this is the effect of a beginning pu- 
ekaction, which attenuates this ſubſtance, and 
rea ks its contexture. The liquor thus diſcharged 
che white of an egg thoroughly diſſolves gum- 
5 SY e 
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reſins, and particularly myrrh. If you defire 1 
diflolve myrrh in this manner, cut a hard boiled 
egg in halves; take out the yelk; put the powder. 
ed gum- reſin into the cavity left by the yelk; join 
the two halves of the white; faſten them toge⸗ 
Ther with a thread, and hang them up in a ce. 
lar. In a few days time the myrrh will be if. 
ſolved by the moiſture that iſſues from the white of 
the egg, and will drop into the veſſel placed under. 
neath to receive it. | his liquor is improperly cal. 

led oil of myrrh per deliguium. 
All the properties of the whites of eggs, as well 
as the principles obtained by analyzing them, are 
the ſame with thoſe” of the lymphacic part, of the 
blood; ſo that there is a great reſemblance between 
theſe two ſubſtances. 4 8 | | 
As to the yelk, it is plain from its analyſis that 
oil is the predominant principle thereof, If the 
yelk of an egg be mixed with water, the oil with 
which it is replete, and which is by nature very 
minutely divided, diffuſes itfetf through the whole 
liquor, and remains ſuſpended therein by means of 
its viſcoſity. The liquor at the ſame time becomes 
milk-white like an emulſion, and is in fact a true 2. 
nimal emulftion, | 45-461: of 
In order to obtain the oil of eggs by expreſſion 
with the more caſe, care muſt be taken to chuk 
eggs that are ſeven or eight days old; becauſe they 
are then a little leſs viſcous. Nevertheleſs their 
viſcoſity is ſtill ſo great that they will not cali 
yield their oil by expreſſion: and therefore, in or: 
der to attenuate and deſtroy entirely this viſcoſij 
they muſt be torrefied before they are put to be 
preſſed. „5 5 6:71 
Ihe oil of eggs, like all other oily animal matte 
ſeems analogous to the fat oils of vegetables. 1 
hath all the properties chat characteriſe thoſe oil 
Its colour is yellow, and it fmells and taſtes a little 
of the empyreuma, , occaſioned by torrefying in 
yelks, It is rendered ſomewhat leſs diſagreeable 
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being expoſed. to the dew. for thirty or forty nights» 
f care be taken to ſtir it often in the mean time. 
To conclude : all the principles, both in the yelk 
id the white of an egg, are the ſame as thoſe found 
n blood, fleſh, and all other matters that are per- 


{ly animal. wry c 
F 
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Or THE EXCREMENTS OF ANIMALS. 
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PROCESS. I. 
Dung analyzed. Inflanced in Human E xcrement.. 
- Mr. Homberg's Phoſphorus. 


ment, and diſtill it in a glaſs alembic ſet in the 
dalneum marie. You wilbobtain an aqueous, clear, 

afipid liquor; which will nevertheleſs have a diſ- 
preeable odour. Having-urged the diſtillation as 
ir as is poſſible, - with the heat of this bath, unlute 

your veſſels, and you will find at-the bottom of the 
vcurbite a- dry matter, mak ing about an eight part 
nly of what you put into it. Put this reſiduum 
to a glaſs retort, and diſtill in a reverberating fur- 
ace, with degrees of heat. You will obtain a vo- 
ale ſpirit, and a volatile ſalt, with a fetid oil; and. 
charred matter will be left in the retort... | 


TAKE any quantity you pleaſe of human exere · 


O B S E. R V . e 10 N 8. 


Mr. Homberg made a great many experiments 
n the dung of animals; concerning which he com- 
oſed two memoirs publiſhed in the academy's col- 

tion for 1711. That. Chymiſts tells us, that, 
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in diſtilling excrement, he aimed not ſo much at 
diſcovering the principles of which it conſiſts, 2 
he was deſirous to ſatisfy a friend of his, who ha 


earneſtly entreated him to try whether he could C 

| not extract therefrom a clear oil, having no bad ade 
{mell ; becauſe he had ſeen, as he ſaid, mercury WY with 

.Axed into pure filver by ſuch an oil. and 

Mr. Homberg's labour had the uſual fate of 21 . 7 
enterpriſes of this nature, He actually found the. d 

art of drawing from excrement a clear ſcenteſ ic 

oil; but, in whatever way he applied it to mercury, « ty 

it produced no change in that metallic ſubſtance, n 
However, as Mr. Homberg was a man of ſagacii, . ti 

and knew how to improve every hint offered by iſ p 

his experiments, he made ſeveral curious diſcove - ti 

ries on this occaſion; of which we ſhall give a con- a1 

ciſe account, after we have made ſome remarks on WF b 
þ the principles obtained from excrement by the me. re 
thod deſcribed in the proceſo. «fl 
| This ſubſtance, conſiſting of matters ſubject o ei 
| putrefaction, hath conſtantly a fetid ſmell, like that . 1y 
| of all putrid matters; having been for ſome time . v. 
confined in a warm, moiſt place, which we know Wi" c: 
promotes putrefaction, and even quickly produces “ o 

it. Yet the analyſis thereof proves that it is not « 
putrefied, or at leaſt not entirely ſo ; for all putre- te 

fied matters contain a volatile alkali perfectly form r 

ed and extricated ; and, as this principle riſes with “ q 

leſs heat than that of boiling water, it always lc 

comes over firſt in diſtillation. No we have ſeen o. 

that, with the heat of boiling water, it parts with “ fe 
nothing but an inſipid phlegm, containing no voi 

latile alkali: a ſure proof that the fecal matter 1s ei 

not completely putrefied, T7 4 1 

Fnere is nothing remarkable in the volatile ſalt eren 

and fetid oil, which riſe with a degree of heat ion 
greater than that of boiling water. They are com- ebſe 

mon productions, of which we have made frequent ea 
mention in ſeveral of the preceding analyſes ; and Neo- 


therefore 
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i WH: crefore they need not now detain us from pro- 
1; Wccdiog to give a ſummary account of Mr. Hom- 
12d berg's chief diſcoveries. TTY 

One of the methods by which Mr. Homberg 
endeavoured to obtain fron excrement a clear oil, 
without any bad ſmell, was to ſeparate its earthy 
and groſs parts, by filtering it before he diſtilled it. 
For this purpoſe he dilured (excrement newly 
« diſcharged with hot water, uſing a quart of wa- 


A 


leſs ter to an ounce of feces, Then he let the mix- 
„(ture ſtand to cool, and, the groſs parts falling to 
nce, the bottom, he poured off the water by inclina- 
ity, . tion. This liquor he filtered through brown 
| by WW paper, and evaparated to a pellicle over a gentle 


« fir: There ſhot in it long cryſtals of four, five, 


be called the eſſential ſalt of excrement.. They 
« reſemble ſalt petre, in ſome meaſure, and de- 
« flagrate in the fire much like it; with this differ- 
* ence that their flame is red, and they burn ſlow- 


" very vivid: probably, ſays Mr. Homberg, be- 


now WH cauſe there is too much of an oily matter in che 
uces “ one, and leſs in the oben. 
; not « Mr. Homberg diſtilled this falt in a glaſs re- 
ure - tort with degrees of fire, and at laſt with a ve-' 


with “ queous liquor, ſharp and acid, which was fol- 
ways a lowed by a brown fetid oil, ſmelling very ſtrong” 
(een “ of empyreuma. This diſtillation he attempted 
with “ four ſeveral times: and each time the matter in 


* come off.“ 


crement is very remarkable. We ſhall have occa- 
heat ion to ſpeak. of it in another place, and ſhall only 
:om- obſerve here that its nitrous character is by no 
juent neans ambiguous : its deflagrating on live coals 


But 


„ry violent one. At firſt there came over an a- 


convinced Mr. Homberg of its being a true nitre. 


« and fix ſides, which Mr. Homberg thinks may 


« ly; whereas the flame of ſalt-petre is white and 


the retort took fire, juſt when the oil began to 


The ſalt which Mr. Homberg obtained from ex- 


* 
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But its conſtantly taking fire in the retort; as ofr 
as diſtilled, is a ſure proof that it is a nitrous ſalt: 


for nitre only hath the property of thus taking fire 
ia cloſe veſſels, and making other combuſtible mat. 
ters burn along with it. To 


The proceſs by which Mr. Homberg at laſt oh. 


tained from excrement a clear oil without any bad 

ſmell is curious, and worthy of a place here; on 
account of the views and occaſions of reflection 

which it may open HEE, 
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« in the balneum marie with a very gentle heat, 


It had now loſt almoſt all its bad ſmell, which 
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very ſoft and white.“ 


8 


« Mr. Homberg having tried in vain, by diſtil. 
ling excrement a great many different ways, to 
obtain from it ſuch an oil as he wanted; reſo]: 
ved to employ fermentation, the effect whereof 


is to change the diſpoſition of the principles of 


mixts. With this view he dried ſome excrement 
in the water bath, and, having pulverized it, 
poured thereon ſix times its weight of phlegm 


that had been ſeparated from it by. diſtillation, 
and put the whole into _ glaſs cucurbite, 
covered with an inverted: veilel' that fitted ex- 


actly into it, and was cloſe luted. This veſſel 
he ſet in a ba/neum marie for ſix weeks, keep- 
ing up ſuch a gentle heat as would not burn 


one's hand; after which he uncovered the cu: 
curbite, and having fitted thereto a head and a 


receiver, diftilled off all the aqueous moiſture 


was changed into a faint one. It came over 
ſomewhat turbid, whereas it-was very clear when 
put into the cucurbite. Mr. Homberg found 
this water to have a coſmetic virtue : He gave 
ſome of it to perſons whoſe complexion, neck, 
and arms, were quite ſpoiled, being turned 
brown, dry, rough, and like a gooſe ſkin: 
they waſhed with it once a day, and, by con- 
tinuing the uſe of this water, their ſkin became 


The 
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Fo The dry matter, that retnained in the bottom of 
fre de cucurbite after diſtillation, had loſt about a 
nat, twentieth part of its weight; that is, of twenty 


ounces, put at one time into the cucurbite, ſome- 
what leſs than nineteen ounces remained. Mr. 
Homberg ſuſpects that it was not ſo dry when put 
jnto the cucurbite as when it was taken out. Per- 
haps alſo the ſpecies of fermentation which the 
matter underwent had attenuated and volatilized 


Ob- 
bad: 
on 
tion 


itil. Wome part of it; fo that it came over with the 
„to ptlegm in diſtillation. The turbidneſs of that 
ſol: pnlegm, which was clear and limpid before, ſeems 
reo Wlto countenance this conjecture. 


The dry matter left in the cucurbite after the 
„ firſt diſtillation, had not the leaſt ſmell of feces: 
„on the contrary, it had an agreeable aromatic 
* odour; and the veſſel in which Mr. Homberg 


s of 
nent 
I 2t, 


egm 

— had digeſted it, being left open in a corner of 
vice, “ his laboratory, acquired in time a ſtrong ſmell 
6x. of ambergris. Ir is ſurpriſing, as Mr. Hom- 
«N21 “ berg juſtly obſerves, that diſtillation alone ſhould 
eep⸗ change che abominable ſmell of excrement into 
urn “ an odour as agreeable as that of ambergris 
cu- „This dry matter he powdered coarſely, and 
1d a“ put two ounces thereof at once into a glaſs re- 
ture “ fort, that would hold about a pound or a pound 
\cat, “ and half of water. This he diſtilled in a ſand- 
hich “ bath with a very gentle heat. A ſmall quantity 
over “ of an aqueous liquor came over firſt, and then 
hen “ an oil as colourleſs as ſpring-water. Mr. Hom- 
und I berg continued the ſame gentle degree of heat; 
gave till the drops began to come off a little rediſh 
eck, (and then he changed the receiver, ſtopping that 


which contained the clear oil very cioſe with a 
cork. Having carricd on the diſtillation with a 
. fre gradually augmented, there came over a con- 
ſiderable quantity of red oil; and there remain- 
ed in the retort a charred matter which burnt 
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The clear oil, without any ill ſmell, which Mr. 
Homberg obtained from the fecal matter by thi, 
proceſs, was the very thing he was in ſearch ol, 
and which he had been aſſured would convert mer. 
cury into fine fixed filver : yet he ingeniouſly owns, 
that, whatever way he applied it, he could never 
produce any change in that metallic ſubſtance, We 
mall now proceed to the other diſcoveries made. by 
Mr. Homberg on this occaſion, 

In his attempt to obtain a clear oil from excre. 
ments, he diſtilled it with different additaments, 
and amongſt the reſt with vitriol and alum, He 

found that the matters left in the retort, when he 
made uſe of theſe ſalts, being expoſed to the open 
air, took fire of themſelves ; that they kindled com- 
buſtible matters; in a word, that they were a true 
phoſphorus, of a ſpecies different from all then 
known. Purſuing theſe firſt hints, he ſought and 
found the means of preparing this phoſphorus by a 
way much more expeditious, certain, and ealy, 
His proceſs is this. 

« Take four ounces of feces newly excreted: 
« mix therewith an equal weight of roch-alum 
„ coarſely powdered : put the whole into a little 
« jron pan that will hold about a quart of water, 
* and ſet it over a gentle fire under a chimney, 
„The mixture will melt, and become as liquid as 
„ water. Let it boil with a gentle fire, conſtantly 
s ſtirring it, breaking it into little crumbs, and 
* ſcraping off wich a ſpatula. whatever ſticks to the 
*« bottom or ſides of the pan; till it be perfectly 
% dry. The pan muſt from time to time be re- 
« moved fram the fire, that it may not grow red- 
« hot, and the matter muſt be ſtirred, even while 
« it is off the fire, to prevent too much of it from 
« ſticking to the pan. When the matter is per. 
1 fectly dried, and in little clgts, let it cool, and 
_« powder it in a metal mortar, Then put it again 
*« into the pan, fet it over the fire, and ſtir it * 
off " "Th | * tinuallj. 
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M « tinually. It will again grow a little mcift, and 
. adhere together in clots, which muſt be con- 


I « tinually bruiſed and roaſted till they be perfectly 
3 « dry ; after which they mult be ſuffered to cool, 
wh „and then be pulverized, This powder muſt be 


erer returned a third time to the pan, ſet on the fire, 
We! roaſted and perfectly dried: after which it muſt 
e de reduced to a fine powder, and kept in a paper 
in a dry place. This is the firſt or preparatory 
ce operation. 1 ne e 
en „Take two or chree drams of this powder; 
He put it into a little matraſs, the belly of which 
« will hold an ounce, or an ounce and a half of 
water, and having a neck about ſix or ſeven 
com. inches long. Order it ſo that your powder ſhall 
true take up no more than about a third part of the 
then matraſs. Stop the neck of the matraſs flightly 
with paper: then take a crucible four or five 
inches deep: in the bottom of the crucible put 
three or four ſpoonfuls of ſand : ſet the matraſs 
on this ſand, and in the middle of the crucible, 
eted: ( {0 as not to touch its fides, Then fill up the 
lun” crucible with ſand, ſo that the belly of the ma- 
Titel ' traſls may be quite buried therein, This done, 
vater, I Place your crucible, with the. matraſs, in the 
nney, il. midſt of a little earthen furnace, commonly cal- 
nid as led a flove, about eight or ten inches wide a- 
dan bove, and ſix inches deep from the mouth to 
„ and e grate. Round the crucible put lighted coals 
o the about half way up, and when it hath ſtood tbus 
fectiſ half an hour, fill up with coals to the very top 
de re: of the crucible. Keep up this fire a full. half- 
v red - hour longer, or till you ſee the inſide of the ma- 
while traſs begin to be red. Then increaſe your fire, 
from by raifing your coals above the crucible. Con- 
per- aue this ſtrong heat for a full hour, and then 
and let the fire go Out, ; 
again ll. At the beginning of this operation denſe fumes 
con- ll riſe out of the matraſe, Through the ert, 
0 
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ec of paper. Theſe fumes iſſue ſometimes in ſuch 
** abundance as to puſh out the ſtopple ; which yo 
* muſt then replace, and flacken the fire, Th. 
“ fumes ceaſe when the inſide of the matraſs be. 
* pins to grow red; and then you may increaſe 
* the fire without any fear of ſpoiling your opera. 
tion. | | 

„When the crucible is ſo cold that it may be 
ſfſafely taken out of the furnace with one's hand, 
6 you muſt gradually draw the matraſs out of the 
fand, that it may cool ſlowly, and then ſtop it 


the 
thol 
ſpiri 
whic 
reou 
this 
few 
Neve 
to th 
his; 


vitrie 


« «cloſe with a cork. n 
*« If the matter at the bottom of the matraſs ap. Mer 1 
“ pear to be in powder when ſhaken, it is a ſign 4 
*© the operation hath ſucceeded : but it it be in en 
* cake, and doth not fall into powder on ſhaking . 
de the matraſs, it ſhews that your matter was na - 
& ſufficiently roaſted and drid in the iron pan, du- prod. 
% ring the preparatory operation.“ 
— Mr. | N Mr. Lemeri the younger 50 
hath made a great many experiments on this phoſ: * 
phorus, which may be ſeen in the memoirs of the A] 
Academy for 1714 and 1715. In thoſe memoirs ar th 
Mr. Lemeri hath ſhewn that excrement is not the tis 
only matter capable of producing this phoſphorus Try 
with alum ; but that, on the contrary, almoſt all hoſe 
animal and even vegetable matters are fit for thi TH 
combination ; that though Mr. Homberg mixed uh 
alum in equal quantities only with the fecal mac aſs, 
it may be uſed in a much greater proportion, ana. 
in certain caſes, will ſucceed the better; that, dl here 
cording to the nature of the ſubſtances to be wore lat 
ed on, the quintity of that falt may be more d . 
leſs increaſed; and that whatever is added, = ure 
than the doſe requiſite for each matter, ſerves 1 this . 
to leſſen the virtue of the phoſphorus, or even 100 Dity v 
ſtroys it entirely: that the degree of fire app n ſance 
muſt be different according to the nature of *. ziſton 
matters; and, laſtly, that falts containing exact! Vor 
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the ſame acid with that of alum, or the acid of 
hoſe ſalts ſeparated from its baſis and reduced into 
ſpirit, do not anſwer in the preſent operation; 
which ſhews, ſays Mr. Lemeri, that many ſulphu- 


this operation; but that there are no ſalts, or very 
few if any, that will ſucceed 1n the place of alum, 


to the academy a great number of experiments on 
this phoſphorus, found that any falt containing the 
vitriolic acid may be ſubſtituted for alum, | 

This phoſphorus; made either by Mr. Homberg's 
or by Mr. Lemeri's method, ſhines both by day 
and by night, Beſides emitting light, it takes fire 
ſon after it is expoſed to the air, and kindles all 
combuſtible matters with which it comes in con— 
ct; and this without being rubbed or heated. 
MefT. Homberg and Lemeri have given the moſt 
probable and the moſt natural explanation of the 
cauſe of the accenſion and other phenomena of this 


* phoſphorus. What they ſay amounts in ſhort to 
* what follows. : 5 
„oi Alum is known to be a neutral ſalt, conſiſting 


of the vitriolic acid and a calcareous earth. When 
this falt is calcined with the fecal matter, or other 


all : s . 

2 theſe ſubſtances ſuch as their phlegm, their ſalts, 

lixed ad their oils, exhale in the ſame manner as if they 
vere diſtilled ; and there is nothing left in the ma- 

iter, | tere | | 

and tals, when thoſe principles are diſſipated, but a 

_—__ charred matter, like that which is found in retorts 

ol Lu ſuch mixts have been decompoſed by diſ- 
lation, | | 

re OT 


This remainder therefore is nothing but a mix- 
lure of alum and charcoal. Now as the acid of 
lus ſalt, which is the vitriolic, hath a greater affi- 


; 4 ly with the phlogiſton than with any other ſub- 
es, it will quit its baſis to unite with the phlo- 
actly blton of the coal, and be converted by that union 


or. III. U 15 


reous matters May be ſubſtituted for excrement in 


Nevertheleſs a chymiſt, who lately communicated 


ſubſtances abounding in oil, the volatile principles of 
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lime by the calcination neceſſary to produce the 


ſulphur ©fome Pare thercof may be only half diſc! 
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into a ſulphur. And this is the very caſe, gf 
which we have certain proofs in the operation for 
Preparing this pheſphorus: for when, aficr the 
volatile principles of the oily matter are drawn off 
the fire is encreaſed, in order ro combine clolely 


together the fixed parts that remain in the matratz, T 
that 18, the alum and the charred Matter, we Pers of tl 
ecive at the mouth of the matraſs a ſmall blue doc 
ſulphureous flame, and a pungent ſmell of burning Home 
ſulphur. Nay, when the operation is finiſhed, weMilſr);: 
find a real falphur ſticking in the neck of the m le r 
traſs ; and; while the phoſphorus is burning, it hath prov: 
plainly a ſtrong ſulphureous ſmell. Ir is therefor his 
certain that this phoſphorus contains an actual ſul. Mind 


phur ; that is, a matter diſpoſed to take fire with 
the greateſt eaſe. But though ſulphur: þe very in. Na mo 
flammable, it Never takes fire of itſelf, without 
being either in contact with ſome matter that is 2c. — 
tually ignited, or cle being expoſed to a conſider. 
able degree of heat, Let us ſee then what may be 
the cauſe of its accenſion, when it is a conſtituent 

art of this phoſphorus. | 
Mee mentioned juſt now that the acid of the alum 


quits its baſis, ia order to form a ſulphur by com 1 
bining with the phlogiſton of the coal. This baf only: 
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we know to be an earth capable of being convertiet 
into lime; and that it is actually converted into quick 


phoſphorus. We know that new made lime hath 


it thereby contracts a very great degree of heat 
Now when this phefpherus, which is partly conſti 
tuted of the baſis of tlie alum converted into quick 
lime, is expoſed to rhe air, the lime inſtanthy at. 
tracts the moiſture of which the air is always ful 
and by this means. probably, grows ſo hot 2s 1 
allo the acid of the alum is not totally changed int0 


gage 
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of ged from its bafis, and in that condition be capa- 
for ie of attracting ſtrongly the humidity of the air. 
tlic Hor growing very hot likewiſe by imbibing the, moiſt - 
of ore, nd fo of contributing to the accenſion of the 


FF 

There is alſo room to think that all the phlogiſton 
of the charred matter is not employed in the pro- 
dudion of ſulphur in this phoſphorus, but that 
{ome part of it remains in the ſtate, of a true coal. 
ſhe black colour of the unkindled phoſphorus, and 
he red ſparkles it emits while burning, ſufficiently 


mas 
nah bprove this. The explanation of the, accenſion of 
fore this phoſphorus, as here given by Meſſ. Homberg 
ſul- ind Lemeri, is very ingenuous, and in the main 
with ost; but yet, in my opinion, the ſubject deſerves. 
in. a more thorough examination. 
10ut "1413.0 R477 # TIYODO: MH 517i 
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Human Urine analyzed. | | _.. 
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als ale mbic; fer 


PU T ſome human urine into a gl 


om it in a water bath, ard diſtill till chere remain 
bag only about a fortieth part of what you put in; or 
cocie evaporate the urine, in a pan ſet in the Heu 


ne, tl it be rcduced to the ſame quaniity. 
With this heat nothing will exhale but an inſipid 
phlegm, ſmelling however like urine. The reti 
duum will, as the evaporation advances, become ut 
idarker and darker ruſſet, and at laſt acquire an 
amoſt black colour. Miagle this reſiduum with 


nice rice its weight of ſand, and diſtill it in a retort ſer 
aße reverberating furnace, with the uſual precau- 
full uons. Art firſt there will came over a little more 
as 0 ""lipid phlegm like the former. When the mat- 


aper is almoſt dry, a volatile ſpirit will riſe. After 
ü is ſpirit, white vapours will appear on encreaſing 
Vor fre; a yellow oily liquor will come off, trick- 
zage | 3 6, B ling 
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ling down in veins; and to gether with this liquor 
a"concrete volatile ſalt, which will ſtick to the ſides 
vf:the” receiver!“ At laſt there will come over 2 
deep coloured fetid oil. In the retort there wil 
remain a ſaline earthy reſiduum, which being Jin 
hed 2 re ome lea ſalt. 


1 2 *, 


"OBSERVATIONS. 


Uride muſt be conſidered as an aqueous liquor 
_ with” all the faline matters wh ch are of 50 


* > 


it is a lixivium cf animal matters, Eepaleſ by ox ba. 
ture for diffolving and feparating from them all the 
noveceffiry ſalts. It contains a very large quantity 
of almoſt pute phlegm, which evaporates with the 
heat Ef a water bath. : 
Pn refidve'of the urine, foi which chi2 {leg 
is &parared by the firſt diſtillation, though thereby 
rendered conſiderably thicker, doth not coagulate, 
orccurdle in the leaſt, like milk or blood; which 
ſhews that it contains no parts analogous to thoſe 
of theſe two anutritious liquors, Vet it contains 
oil and ſalige parts, diſpoſed like thoſe of truly 
anichab'\nattgrs;'as appears from the * ſpirit, the 
volatile ſalt, and the oil; obtained From" it by dis 
tillauion ; which are; in every reſpt cc. perteclh 
like the ſame principles yielded by* 'other animal 
ſubſtances. But, if the animal that made the u- 
rine took in with its food any of the neutral ſalts, 
which cannot be Ar N by digeſtion; that 
is, of thoſe -chiefly -which' confiſt of Leid and al 
kalis, the urine ll contain, over and above the 
other parts of that animal, alaioſt all the neutral 
ſalt that entered into its body. Accordingly human 
urine is replete with a conſiderable quantity of ſea- 
ſlr, becauſe men eat a great deal of it, It is found, 
after the diſtillation of the urine, united with the 


caput mortuum left in the retort ; becauſe, oy 
of 


of 2 fixed nature, it doth not riſe with the volatile 
principles in diſtillation. i 
Beſides this ſea-ſalt, urine contains another ſalt 
of a ſingular nature, which cryſtallizes differently 
from ſca-ſalt In this ſalt, according to Mr, Marg- 
raff experiments mentioned on the ſubject of 
phoſphorus, is contained the acid neceſſary to pro- 
ice the phoſphorus of urine, There is reaſon to 
think that chis ſalt is a ſea ſalt diſguiſed dy the fat 
ters with which it combines duting its ſtay in 
the animal body. e TR, 


th: Mr. Boerhaave calls it the eſſential ſalt of urine. 
01 r you deſire io have it by itſelf, you muſt evapo - 
the the vrine, with a gentle heat, to the conſiſtence 
er freſh cream, filter it, and let it ſtand quiet in a 


bol place. Cryſtals will at length ſhout: therein, 
and adhere to the fides of the veſſel. Theſe cryſ-- 


egm us are the ſalt you want: they are brown and 
rev ly, If you defire to have them purer; you muſt 
© liffolve them in warm water, fitter the ſolution, and : 


ſet it by to ſhoot, This operation repeated feveral- 
mes will render them clear and tranſparent... Mr. 
dchlofier, a young and very promiſing chymiſt, is 


uy be laſt who hath made any experiments on this cu-- 
; 90 tous ſalt of urine. Thofe who are deſirous of a 
; ay articular account of its properties may conſult his 


lifſertation- printed at Lyden in 1753, as well as 
Ar. MarggrafF's excellent memoirs printed among 
hoſe of the academy of Berlin. 


jon The chief reſult of Mr. Schloſſer's experiments 
1 al: | firft, that this ſalt may be obtained from recent 
hebe, and even in greater quantities than from pu- 
Ut nd urine, and that too in very little time; ſeeing 
7 * oration 

zund, Secondly, that this falt is a neutral ammoniacal 
| the ut, conſiſting of a volatile alkali, (which can ne- 


7 de extracted from it but in a liquid form, like 


bat which is ſeparated from urine dy the addition: : 
3 of 
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cryſtallizes in twenty four hours, after due eva- 
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of lime;) and of an acid of a very ſingular na. 
ture, the moſt remarkable property of which is, j 
being ſo fixed as to reſiſt the violence of fire, ind 
turn into a fort of glaſs. rather than exhale in ya. 


pours. This is that acid which according to Mr. g 
Marggraff's experiments, forms the combination q 1 
of phoſphorus when united with the phlogiſton, Lal 
The other properties of this ſingular acid are the 3 
principal objects of Mr. Marggraff's enquiries. "I 
It follows, in the third place, from Mr. Schloſ. WW... 
ſer's experiments that this acid, being combined; d 
to the point of ſaturation with a common volatie 1; 
alkali, forms a true, regenerated ſalt of urine; ; .1 
and that, by this union, the nature of the volatile 1 ve! 
alkali is ſo changed, that it cannot afterwards ap. I 
pear by itſelf in a concrete form, but is always x... 
fluid, like that which is extricated by the addiu- Ca. 
ment of lime. 5 | ir 
If fixed alkalis be mixed with freſh urine, they fte: 
immediately ſeparate from it a volatile alkali; and bei 
if the mixture be quickly put into an alembic, and cart! 
diſtilled, the firſt liquor that riſes is a volatile ſp.; tine 
rit: or elſe a volatile alkali in a concrete form will 1". 
riſe firſt, provided the fixed alkali made uſe of b me. 
not liquid, and the urine be dephlegmated. veſſe 
Herein urine reſembles other animal matters: prec 
for fixed alkalis produce the ſame effect on them. hol 
This affords us good grounds for believing that al put 
animal matters contain a neutral ſalt of an ammo in o 
niacal nature, which the fixed alkali decompoſes eden 
as it doth all other ammoniacal ſalts. Quick-lmQWM dere. 
alſo extricates from urine a volatile alkali, fi mel: 
more quick and pungent than that which 1s (cpa rio 


rated by a fixed alkali, and which conſtantly re 
mains liquid without ever putting on a concrete 
form : and this is another proof of the exiſtence 
of the ammoniacal ſalt above-mentioned ; for quick 
lime hath juſt the ſame effect on ſal-ammoniac 
as we ſhall ſee in its place, Mr, Schlofler's an 

BD | riment 
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riments, compared with thoſe now mentioned, 
"cm to ſhew that the urine contains ſeveral. diſtinet 
ſorts of ammoniacal ſalts. | 

OF all the liquors which animals afford, urine 
putreHes the moſt eaſily, and by putreſaction parts 
with, or forms, the greateſt quantity of volatile al- 
kali. It it be diffilled when putrefied, there comes 
over firſt a ſpirit impregnated with much volatile 
Akali; then an aqueous liquor; which Van Fel- 
mont aſſures us is a medicine of wonderful efficacy 
in diſſolving the ſtone in the bladder. When all 
this water is come over, and the remaining, matter. 
i almoft dry, there aſcends, on increaſing the fire, 
1 yellow oil, together with a volatile falt. 

After this there remains in the retort a black 
charred earthy matter, containing a great deal gf 
ſea-ſalt, If this matter be calcined in the“ open 
air, in order to conſume its phlogiſton, and be 
afterwards lixiviated, all che ſea-ſalt it contains may 
by this means be eaſily e arated; nothing but its 
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and c:rth being left behind. This caput mertuum con- 

p tains alfo the materials proper for forming kunc- 
A kel's phoſpho: us; and if, inſtead of calcining ! it in 
of be 


the open air, it be urged with a violent fire, in cloſe 
veſſels, it will yield a phoſphorus : but then all the 
precautions recommended on the ſubject of phoſ- 
phorus muſt be uſed; and, in. par ticular, the ca- 
put mortuum mult be lixiviated before it be diſtilled, 

in order to free it from part of the ſea ſalt contain- 
ed therein; becauſe too much of that ſalt might 
defeat the operator, by not only melting itſelf, but 


melting alſo the containing veſſel during the ope- 
ration 
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CHAP. IV. 


In 
: Or TRE VOL TILE ALKALT, 296 
mixt 
4 of li 
FROCES-S I. moiſt 
ou 
Polatile Alkalis reflified and depurated. muſt 
arat 
II together the ſpitit, the volatile ſalt, the TP 
phlegm; and the Sil obtained from any ſubs It 
ſtance whatever, Put che whole into a large pays! but a 
mouthed glaſs body, and thereto fit a head with a Mildp*" 
large beak. Set this alembic in a water bath, lute he |: 
ou a receiver, and. diſtill with a very gentle bes purel 
There will aſcend a ſpirit ſtrongly impregnated any C 
with volatile alkali, and a volatile falt in a concrete it mu 
form, which muſt be kept by itſelf. Then increaſe Heppli 
yourcheat to the degree of: boiling water; where- eat 
upon there will rife a fecond volatile ſpirit, ſome- phleg 
what more ponderous than the former, with a Ne 
light oil that will ſwim on its ſurface, and a little the h 
concrete volatile falt. Proceed till nothing more ſalt 4 
will riſe with this degree of heat, Keep by itſelf ples 
what came over into the receiver. At the bottom me 
of the cucurbite you will find a thick fetid oil. Fein 
Into ſuch another diſtilling veſſel put the ſpirit this x 
and ſalt that roſe firſt in this diſtillation, and diſtil WW" Per 
them in the balneum marie with a heat ſtill gentler but, 
than before. A whiter, purer, volatile ſalt wil firſt 1 
ſublime. Continue the diſtillation till an aqueous from 
moiſture riſe, which will begin te diſſolve the falt. WW,” 
At the bottom of the veſſel will be left a A on 
wit 


PR ACTICE OF CHYMISTRY. 237 


with a little oil floating on ul. r. your ſalt i in 
bottle well ſtopped. IJ 


OBSERVATIONS.» 


In the analy of any ſubſtance that Yields a a vo- 
tile alkali. this ſalt is generally found in the re- 
ceiver, blended with the other principles of the 
mixt; which, aſcending from the retort the form 
of liquors and vapours, diſſolve the falt, or at leaſt 
moiſten it, and" Tender it very jmpure. So that, if 
jou deſite to have it without any mixture, recourſe 
muſt be had to a ſecond diſtiſlation, in order to ſe- 
parate it from the meter geben mgtters wi. n 


S 5. % IS 


. - 


the it is confounded. 
abs It is, of conſequence in this. diſtillarign.. to 
de- 


but a very weak. degree of heat ; b de n | 
depends the ſucceſs of the oper ration, In {omuch t I 
he lets heat you employ, to Jublime, the falt, th 
| QTE; HO Fen ON 
ay. of the other principles with which it is oxy, 
it muſt evidently riſe by tel; 0 if no . N 
applied than is juſt neceſſiff 15 O0 elevate it.: uu A, 
beat being much too weak to Tale the 01 and. 4 
pllegm with which it is|blended, 8 X 11 1 55 | 
Neverthelels, whatever care be taken 9 govern. | 
the 1 it is not. 1 to hinder thi 5 : 


00, 1 

s per ſor Arg in 1155 10 anger gs. the! 
but, ſeeing it is more eine fa and lichter; 135 
rſt rectification than before, being thereby freed 
rom part of the heterogeneous matters with which 
t was loaded, a ſtill leſs degree of A be ap- 
pled in this ſecond rectification. 2ich) | 
The oil with which the volatile alt 5 is „ loaded! 
when: 
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when but once diſtilled, is perceivable* only by the 
rw colour and weight it communicates thereio; 
ecauſe it is cloſely united therewith, and in a per- 
fectly ſaponaceous ſtare, This appears from the 
facility with which volatile falts, even the moſt 
. efly, diffolve in water, without diſcovering in the 
ſolution any feparation of the oily parts, and even 
without giving it a milky colour. But, in the ſe. 
cond rectification, this oil becomes very perceptible; 
for it then ſeparates, in a great meaſure, from the 
falt, and remains at the bottom of the cucurbite, 
floating on the phlegm, which is alfo ſeparated 
from the ſalt. EY 
: 'The falt is then whiter, more volatile, and purer; 
yet it is ſtill far from being brought to the utmoſt 
degree of purity, even by this ſecond rectification. 
It requires a third, a fourth, and even many 
more reCtifications, to purify it perfectly : every 
tectification ſeparates from it ſome oily particles 
arid if you ſhould reſolve to go on rectifying till 
you can ſeparate no more oil, there is reaſon to 
think this ſalt would be entirely decompoſed ; be. 
cauſe there is neceflacily a certain quantity of oil 
* its compoſition, without which it would not be 
a a volatile alkali, You muſt therefore defiſt from 
rectifying it any further, when you find it very 
white, and very light; and ſhut it up in bottle 
hermetically ſealed. „ 
It often happens that volatile ſalts, though of 
beautiful white after rectification, grow yellow af. 
ter being kept ſome. time in cloſe bottles. This 18 
occafioned by the oil they contain diſengaging and 
diſcovering itſelf by degrees. To remedy chis in- 
convenience, Mr. Boerhaave propoſes to ming 
the volatile ſalt; which you intend to purify, with 
four times its weight of pulverized chalk thorough: 
ly dried, and even heated; to put the mixture mt 
a glaſs alembic, and diſtill it with a gentle heat. 
By this means the falt riſes exceeding pure and ve. 
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ry white; - becauſe the ebalk abſorbs moſt of its 
gil, and frees it therefrom. He adds, that volatile 
alt thus purified may be kept a long time, and will 
retain all its whiteneſs. 

If a volatile alkali thus purified be combined, 
to the point of ſaturatioo, with an acid, ſuch as 
he marine acid far ipſtanee'; the reſult of this 
union, as we ſhall afterwards lee, will be a ſal am- 
moniac, from which the volatile alkali may 1 
ſeparated by the intervention of a fixed alkali. 
jolatile alkali that hath paſſed through all 'beſe 
rials will then be ia the bigheſ degree of purity 
that chymiſtry can bring it to, and appears con- 
ſtantly the ſame, from whatever ſubſtance it was 
originally obtained: which proves that if volatile 
Ikalis, extra ed from different vegetable and ante 
mal ſubſtances, ſeem to differ from each other in 
ſome reſpects, this can ariſe only from the hetero- 
geneous Matters with which they are mixed; but 
that, at bottom, they are all conſtituted of one 
ungle principle, which is conſtantly the ſame, and. 
xactly alike in them all, | 
It is of the laſt conſequence, on all. occaſions, 
where a volatile alkali is to be diſtilled in a con, 
rete form, to make uſe, of ſubliming veſſels with, 
ery large necks, that. it may have, room enqugh. 
to make its way to the receiver with e ale; for o- 


therwiſe it may choak ub the Pallige, and burſt the 
elfels. | ANY 5110 11 
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N. voluile ſpirit or ſalt pour, gradually any 
ud be more or leſs violent according torche nature 
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that the lower part of the liquor is ſometimes over 


* $4 9 * Ly a \ % 
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of the acid. Go on adding more acid in the ſame 
manner, till no efferveſcence be thereby excite 
or at leaſt till it be very ſmall. The liquor vil 
now contain a ſemi- volatile neutral ſalt, called a 
ammoniacal.ſalt; which may be obtained in a gy 
form by cryſtallizing as uſual, or by ſubliming it in 
cloſe veſſels, after the ' ſuperfluous moiſture hath 
been drawn off  . RIFT 


OBSERVATIONS. 


_ Volatile alkalis have the fame properties with fix. 
ed alkalis, fixity only excepted : ſo that a volatil 
alkali muſt produce an efferveſcence when mixed 
with acids, and form therewith neutral ſalts, dif- 
fering from each other in nothing but the nature of 
the acid in their compoſition, 

It muſt be obſerved that, on this occaſion, the 
point of ſaturation is very difficult to hit; owing 
probably to the volatility of the alkali, which, being 
much lighter than the acid, tends always to poſſeſ 
the uppermoſt part of the mixture, while the a 
cid finks to the bottom : whence it- comes to pak 


leton 
atte 
or 11 
roof 
er in 
al an 
charged with acid, while the upper part is ſtill ve 
ry alkaline, But it is moſt eligible that the alkali 
ſhould predominate in the mixture; becauſe the 
exceſs of this principle eaſily flies off, while the 
moiſture is evaporating, in order to the cryſtalliz 
tion or {ublimation of the ammonaical ſalt; whic 
being only ſemi- volatile reſiſts the heat longer, an 
remains perfectly neutral. | 

If the vitriolic acid be combined with a volatil 
alkali, and the mixture diſtilled in a retort to dra! 
off the ſuperfluous moiſture, a liquor comes oe 
into the receiver which ſmells ' ſtrong of a ſolphu 
reous acid. Now, as the acid of vitriol never be 
comes ſulphureous, but when it is combined Vil 


an inflammable matter, this experiment is = 0 
"ny on cho 
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thoſe which demonſtrate that volatile alkalis con- 
ain a very ſenſible quantity of inflammable matter. 
This fame liquor taſtes of an ammoniacal ſalt; 
which proves that it carries up with it ſome of the 
neutral ſalt contained in the mixture. The reſt 
of this ſalt, which is called Glauber's ſecret fol am- 
noniac, or vitriolic ſal ammoniac, ſublimes into the 
neck of the retort. It is very pungent- on the 
tongue, it crackles a little when thrown on a red- 
bot ſhovel, and then flies off in vapours. 
'The ammoniacal ſalt formed by the acid of 
titre exhibits much the ſame phenomena; but it 
requires greater care in drying and ſubliming it, 
cauſe it hath the property of detonating it all a- 
one, without the addition of any other inflammable. 
matter: 2pd it will infallibly do ſo, if too ſtrong a 
fire be applied towards the end of the operation, 
ben it begins to be very dry. This property of 
cronating by itſelt it derives from the flammable 
atter contained in the volatile alkali which ſerves 
or its baſis: and this is another demonſtrative 
roof of the exiſtence of ſuch an inflammable mat- 
er in the volatile alkali. This ſalt is called nitrous 
a ammaniac. ” | . 
With the vegetable acids, that of vinggar for in- 
ance, is formed an ammoniacal ſalt of a ſingular 
aure,. and which can ſcarce be brought to a dry 
orm. ; 
A volatile alkali, combined to the-point of ſatu - 
nion with the acid of ſea-falt; forms another 
tu'ral ſalt, which takes a concrete form either by 
blimation or cryſtall;:Zation. The cryſtals of this 
lt are ſo very ſoft and fine, that a parcel of it 
03 like cotton or wool, This is the ſalt proper- 
called PE ammoniac, It is of great uſe inchymil- 
and in manufactures : but that which is daily 
onſumed in great quantities is not made in the 
anner above mentioned. It would come extreme- 
dear, if we had no other way of procuring it, 
r X but. 
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but by 1 it thus with the acid of ſea · ſalt and 
a volatile alkali | This ſalt, or at leaſt the materi. 
als of which | it is formed, may be found in the fu. 


4 0 
liginoſiiies and ſoots of moſt animal, and of fone © |! 
vegetable ſubſtances. The greateſt part of wha ©! 
we uſe comes from Egypt, where vaſt quantitic « fl 

: thereof are made. «Hh 
The method of preparing ſal ammoniac in Egypt © 7! 

was not known among us, till Meſſ. Lemaire a © bi 
Granger, two of the academy's correſpondent "ul 
gave in ſeveral memoirs in which that buſineſs U. 
deſcribed with great accuracy, from their own vie pa 
on the ſpot. Their memoirs inform us that chi ® 
-ney-ſoot alone, without any additament, is p- 
matter from which they obtain their ſal ammoniae th 
that thoſe chimney's under which nothing is burn © th 
but cow's dung turniſh' the beſt ſoot. Si an © lik 
twenty pounds of that ſoot yield vivelly ſix pound "1s 
of ſal ammoniac.. fu 
. The operation une up about fifty, or r two an © of 
fifty hours, The veſſels in which they put hl © fo! 
= foot are ballons of very thin glaſs, terminating i eco 
1 ck of fifteen or ſixteen lines long and an ine th. 
in dlameter: but they are not all of the a ey 

; IE fize, The leaſt contain twelve pounds of ſoo © git 
44 and the greateſt fifty: but they fill them on * ba 
+ three quarters full, in order to Lare room fol © 'm 
che ſublimation of the falt. " hc 
The furnace, in which they place ben balloq © to 
wt conſiſts of four walls built in a quadrangu tid 
* forty. The iwo front walls are ten, and ill © ha 
<« ſides nite foor long: but they are all five fo © fre 
:, high, and ten inches thick. Within the qu ne. 
| Kh draggle formed by cheſe walls three arches 1 * fag 
„ Engthwiſe from end to end thereof, at the JM © {or 
«© ſtance of ten inches aſunder.- The mouth of of 
furnace is in the middle of one of its front Fre 
% And of an oval form ; two foot four inches big mani; 

oy "a and ſixteen inche⸗ vide. ee | loot c 
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The ballons lie in the ſpaces between the arches 
« of the furnace, which ſerve inſtead of a grate to 
« ſupport them. Four of them are uſually placed 
in each interval; which makes fixteen for one 
furnace. They are ſet at the diſtance of about 
half a foot from each other, and ſecured in their 
« places with brick and earth. But they leave a- 
« bout four inches on the upper part of the ballon 
s uncovered, with a view to promote the ſub'ima- 
„don, as they alſo do ſix inches of the inferior 
« part, that the hear may the better act on the 
matters to be ſublimed. Things being thus pre- 
" pared they firit make a fire with ſtraw, which 
they continae for an hour, Afterwards they 
„throw in cow's- dung made up in ſquare cakes 
* like bricks, (The want of wood in this country 
is the reafon that they generally make uſe of this 
fuel.) Theſe cakes of dung add to the violence 
" of the fire, which they continue in this manner 
for nineteen hours; after which they increpſe it 
" confiderably for fifteen honors more; and ttien 


- 


„they flacken it by little and little. 


incl 06 and little... 
ſa When the maiter contained in the veſſels be- 
ſoo © gins to grow hot, that is, after fix or ſeven hour; 


baking, it emits a very chick and ill-fecnied' 
* \moke, which cominues for fifteen hours. Four 
hours after that, the ſal ammoniac_is oblervc 
" to riſe in white flowers, which adhere to the in- 
* fide of the neck of the. veſſel; and thoſe who 
* have the direction of the operation take carc, 
from time to time, to paſs an iron rod into . thz 
neck of the ballon, in order to preſerve a paſ- 


s 19 © fage through the ſaline vault, for giving vent to 
he q © ſome blueiſh vapours, which conſtantly iſſue out 
of of the veſſel during the whole operation.” 

roo! From this hiſtory of the preparation of ſal am- 


maniac it appears that ſoot, and particularly the- 
ot of animal matters, either contains abundance. 
df this ſalt perfectly formed, and waiting only for 

= ſublimation, 
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| een to ſeparate it tberefrom, or, 4 at leaſt, 


"crit alkali; and this is an ingredient which makes 


2 the Oil, and the ſubtile earth, of which the 
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that it contains:the proper materials for forming ii 
and that during the operation, which is a kind of 
diſtillation of ſoot, theſe materials combine toge. 
er and fublime. 

"We ſhewed, in our oath s of - ſoot, that this 
. ſubſtance! yields by diſtillation a great deal of vola. 


at leaſt One half of ſal ammoniac. As to the other 
principle of this ſalt, Imean the marine acid, this 
alfo thuft needs exiſt in ſoot: but it is not fo ca 
to eonreive how it ſhould come there. 

f Tr & very true that vegetable and animal ſubſtan: 
ces, the only ones that produce ſoot in burning, 
cHütsfür eme Pottion of fea ſalt: but then this 
ſalt is very fixed, and ſeems unfit to fiſe with the 


Olatile vali 5 is formed FBerefore we muſt ſup- 
Doſe cit her that its elevation is procured by the torce 
of the fre,*aided by the volatility of the matters 
that exhale in burning; or that, being decompoſed ment, 
by the violence of the combultion, its acid alone ou 
rifes with che other principles above- mentioned, din 
The-htter ſeems probable-enovgh : for though in prob. 
the” dommorroperationsof chymiſtry tlie bire force able 4 
of fire doth not ſeem ſufficient to decompoſe ſea- ca 
falt; pet theeximple- -of fea: plants, which, before 9a; 
burniög, contam this ſalt in abundance, and whoſe * 
aſhes contain fearce any at-all,” but are replete with a m 
1's fxCd Part, that is, with its aikaline baſis, ſeems At 
to prove that, hen this falt is intimately mixed u 
with in flammaäble mätters, it may be deſſroycd by ſelutie 


burning fo that its acid ſhall delert its baſis, and "+23 


ily of with the*fFout 20% ond mme 


Again 


Before the” exset method of procuring ſal am. 


moniac ens known, it. was generally imagined that B. 

the manufacturers mixed ſea· ſalt, and even urine, MA. 
1 lheſe 

with-the ſoot; becauſe theſe two ſubſtances contain 


: t, be: 
the privtiptes of which it this ſalt confiſts, | Bu ges d. 


19 
ERS: 
= 


— 


PRACTICE OF. CHYMISPRY.. 245: 
des that the contrary now certainly appears from 
he above mentioned memoirs, it hath been ſhewn 
by Mr. Duhamel, who hath publiſhed ſeveral me- 
moirs and experiments concerning the compoſition” 
and decompoſition of ſal ammoniac, from which 
we have partly taken what we have already ſaid on 
this ſubject, and which will furniſh us with ſome 
more curious obſervations; it hath been ſhewn, FE 
ſay, in the firſt of Mr. Duhamel's memoirs printed. 
with thoſe of the academy for 1735, that the addi-- 
tion of ſea ſalt to the ſoot, from which ſal ammoni- 
c is to be extractsd, contributes nothing to its 
production, and cannot increafe its quantity. That 


1 , od +l ® 

105 lone, therefore, which was originally contained: 
the the matters that produced the foot, enters as a 
the rriaciple into the compoſition of ſal ammoniac, We 


obſerved alfo, in treating of the analyſis of ſoot, 
that Mr. Boerhaave obtained from it a conſiderable 
quantity of an ammoniacal-{a't without any addita-- 
—_.- --- 

dal ammoniac-is ſometimes found perfectly form- 


one zerfeCtly | 
od, ed in the neighbourhood of vulcanos. This ſalt is“ 
ja rob aibly produced from the fuliginoſities of vege- 


üble or animal matters conſumed by the fire of the 
ulcano. 1270 


ls Sal ammoniac is often- impure, . becauſe it carries 
\oſe No with it, in ſublimation, ſome of the black char-- 
vich ed matter which ought to be left at the bottom of 
ems e veſſel: but it is eaſily purified: For this pur-- 
xed Pose you need only diſſolve it in-water, filter the 

| by bution, then evaporate. and cryſtallize ;' by which 

and Means you will have a very white and very pure fil. 


mmoniac.. You. may, it you pleaſe, ſublime: it 
pain in a cueurbite and blind head, -with:a fire not 
100 briſc. Some of it will riſe in the form of a: 
ht white powder, called flowers of {ab ammoniac. 
lheſe lowers are: no other than - true ſal mmoni- 
e, which hath ſuffered no decompolition; becauſe 
e bare action of fire is not capable of ſeparating 
X 3 the: 
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the acid and the volatile alkali, of which this neu- 
_ tral ſalt conſiſts, When you intend to decompoſe 

it, you muſt uſe the means to be mentioned here. 
after. 


Though ſal ammoniac be only ſemi. volatile, and 
requires a conſiderable heat to ſublime it, yet it 
hath the property of carrying up with it matters 


that are very fixed and ponderous; ſuch as metal. 


lic ſubſtances, and ſome kinds of earths. For me- 5 
dicinal uſes we ſublime therewith iron, lapis hæ. ci, 
matites, the copper in blue vitriol, &c. and then the 
it takes different names, as martial flowers of a {alt 
ammoniac, ens veneris, and other ſuch denomins. (lic 
tions, which it borrows from the matters ſublimed that 
with it. | alk: 
n 5 pell 
Is 895 ID 625 ko on nh ety | plac 
>. RO ©:E S:8 Hl. the 
Coil | 5K, 8 poſi 
Sal Ammoniac decompounded by Acids, by t 
| FEE > 0 N 
JNTO a large tubulated glaſs retort put a ſmall {al : 
quantity of ſal ammoniac in powder; ſet your terp 
retort in a furnace, and lute on a large ballon, care 
in the diſtillation of the ſmoking acids of nitre and of t 
ſea-ſalt. _ Through the hole in your retort pouq to b 
a quantity of oil of vitriol, or ſpirit of nitre, <qua_h nix 
in weight to your ſal ammoniac. An efferveſcencghh ariic 
will inſtantly follow, 'The mixture will (well, and unle 
diſcharge white vapours, which will come over in ma 
to the receiver. Stop the whole in the retort im alſo 
mediately, and let the firſt vapours paſs over, oft 
gether with ſome few drops of liquor, which wü arg 
diſtill without fire. Then put a few coals into tall ver; 
furnace, and continue the diſtillation with a ver ſelf, 
7 gentle beat; which however muſt be. increaſe fa 
liule. by little, till nothing more will come oi vel 
When the operation is finiſhed, you will find in the dece 
receiver a ſpirit of ſalt, if you made uſe of oil "Wu f 


vitrio 
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vuriol; or an agua regis, if ſpirit of nitre was em- 
ployed : and in the retort will be left a faline maſs, 
which will be either a Glauber's ſecret {al ammoniac; 
or 2 nitrous ſal ammoniac, according to the nature 
of the acid uſed to enn the lal ammoniac. 


OBSERVATIONS. 


tal - ee pee 
me- Sal ammoniac, which confiſts of the Re 
be. cid united-to a volatile alkali; is, with reſpect to 


me vitriolic and nitrous acids, juſt the ſame as ſea- 
ſalt is with refpect-to thoſe acids; that is; the vitri- 
olic and nitrous acids, having a greater affinity, 
than the marine acid, with volatile as well as fixed 
alkalis, will decompound the fal ammoniac, by ex- 
pelling the acid from its baſis, and aſſuming its 
place, juſt as they do with regard to ſea ſalt. Moſt 
ther:-fore of what was ſaid concerning the decom- 
poſitions of fea falt, and the diſtillation of its acid, 

by the two other acids, muſt be applied here. 

We ſhall only obſerve, that, when the acid of 


Call fal ammoniac is to be diſtilled from it by the in- 
your terpolition of the vitriolic or nitrous acid, great 
n, care muſt be taken to put but a very-ſmall quantity 


and of this ſalt into the retort; eſpecially if the acids 
poui to be added are concentrated: for, as ſoon as they 
equi mix with the ſal ammoniac, a great efferveſcence 
cence ariſes, and the mixture ſwells to ſuch a degree, that, 
„ and unleſs the quantity in the retort be very ſmall, it 
er in way run over altogether inte the receiver. It is 
rt im allo proper to take notice that this operation admits 
r, to of but a ſmall: degree of heat, for two reaſons; 
h wil firſt, becauſe the acid of the ſal ammoniac, being 
to th very calily diſlodged by an acid ſtronger than it 
a ver beit, riſes alfo very caſily; ſecondly, decauſe the 
realc0 Wi fl ammoniac which is to be decompbunded, as 
e off vel as the ammoniacal ſalts which feſult frotm its 
in ha decompoſition, are ſemi-volatile, and will fablime 
oil on E if they be expoſed to the ſmälleſt ex- 
jitricl ceſs 
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ceſs of heat. Moreover, the nitrous ſal ammoniac 
would be in danger of taking fire, and exploding, 
for a reaſon frequently mentioned above. 

The nitrous ſal ammoniac may be decompound. 
ed, as well as ſal ammoniac, by the vitaiolic acid. 
But, as the nitrous acid contained in the ſalt is the 

ſtrongeſt of all acids next to the vitriolie, no other 
acid but this is able to expell it from its baſis; in 
which reſpect this ſalt reſembles nitre. 1 5 

Inſtead of employing the acids of vitriok and 
nitre to decompound ſal ammoniac, we might make 
uſe of neutral fahs conſiſting of theſe acids com- 
bined with metallic or earthy baſes : but then, as 
this decompoſition can not be effected without a 
greater degree of heat, there is reaſon to appre- 
hend that ſome of the ſal ammoniac would be there: 
by ſublimed, before it could be decompounded. 


— — b —_— watt. 
PROCESS IV. 
) 


Sal Ammoniac decompcunded by Fixed Altalis. Ho- 
latile Salt. The Febrifuge of Sylvius. 


PNTO a glaſs alembie or retort-put ſal' ammoniac, 
and ſalt of tartar, pulverized and mixed toge- 
ther in equal quantities. Set your veſſel in a pro- 
per furnace, and immediately lute on a: large re- 
ceiver. A little volatile ſpirit will aſcend ; and a. 
volatile alkali, in a concrete form, very white and 
beautiful, will ſublime into the head, and come o. 
ver into the receiver, in quantity near two thirds: 
or three fourths of the ſal ammoniac uſed.. Con- 
tinue the diſtillation, increaſing the fire by degrees, 
till nothing more will ſublime. Then. unlute the 
veſſels. Put up your volatile ſalt immediately into 
a wide-mouthed bottle, and ſtop it cloſe with 4 
cryſtal ſtopple. At the bottom of the retort, or 
8 | - cucurbite, 


— 
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qcurbite, you will find a ſaline maſs, which, being. 
lifolved and cxyitallized, will form a ſalt nearly 
-nbical, having the taſte and other properties of 


a- alt. This is the ſal febrifugum ſylvii, © 


nd. 3,0 
” OB SEA V.4AMLONS.:.: 544 
her This decompoſition of Cal ammoniac is the re- 


verſe of that in the preceding proceſs. In the. for- 
ner operation it was ſhewn that the aciq of ſal, am- 
noniac may be ſeparated from its baſes, by apply - 
log to that baſis a ſtronger acid : in the preſent o- 
peration, on the contrary, the baſis of this ſalt is 
ſeparated from its acid, by preſenting to that acid 
; fixed alkali, wherewith it hath a greater, affinity 
than with the volatile alkali, which fervcs ic for a. 
The action of fixed alkalis upon fal ammoniac is 
ſo vigorous and ſudden, that, as ſoon as theſe two 
matters are mixed together, the volatile urinous 
alt ruſhes out with great. aCtivity, even without the 
help of heat; ſo that much of it will be loſt, if care 
be not taken to confine the mixture immediately in 
thoſe veſſels by means of which it is to be diſtilled. 
The volatile ſalt obtained by this operation is 
Fhite, pure, and very active; having, been treed 
rom the greateſt part of its {ſuperfluous fat matter 
both by the union it had contracted with the marin 
id, and by the fixed alkali employed to ſeparate it 
erefrom. Ihis falt is ſo quick and volatile, that 
it, on taking it out of the recciver, it be left a lit-, 
le too long expoſed to the air, before it be put in- 
o the bottle in which it is to be kept, a great deal 
If it will exhale and be loſt, For the ſame reaſon - 
are ſhould be taken, while the veſſels are unluting, 


niac. 
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n N, \ s Are unſut 
"he lat the vapour of this ſalt do not ſtrike the organ 
into f ſmelling, or be drawn into the lungs in reſpira- 
* on; for it affects thoſe organs ſo power fully, and, 


ies ſuch a quick impreſſion on them, that the: 


t, Or 
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operator would be in danger of ſuffocation. Vet 
it is of great ſervice when cautiouſly ſmelled to, for 
exciting che vibrations of the genus NVervgſum, in 
apoplexies, fainting fits, and hyſterical diforder, 
But it muſt always be adminiſtred with great cau- 
tion : for it hath a corroſive quality, and is no leſ 
cauſtic than a fixed alkali, This is proved by ap. 
plying it to the bare ſkin, and keeping it on by 
means of a pitch-plaiſter, ſo that it cannot fly of 
in vapours: for as ſoon as it begins to grow warm, 
it produces on the ſkin a ſmarting ſenſation, like 
that of burning, attended with much pain, and 
in a very ſhort time makes an eſchar like a cau- 
ſtic. 5 
The volatile ſpirit, obtained in the decompoſition 
of fal ammoniac by a fixed alkali, derives its ori- 
in from the phlegm contained in the ſaline matters 
that are mixed together on that occafion. The 
moiſter thoſe matters are, the more fpirit there 
will be. This alfo is very active and penetrating 
But as it owes thoſe qualities wholly to the volatile 
falt diſſolved in it, the more this ſpirit comes of, 
the leſs ſalt will there be. | 
If you defire to have much volatile ſpirit, : 
<guantity of water proportioned to the quantity df 
ſpirit you want, muſt be mixed with the falts. 1n 
this caſe the diſtillation begins with a humid . 
pour, which coagulates on the fides of the recei. 
ver into a concrete ſalt, almoſt as ſoon as it comes 
over. There riſes afterwards an aqueous vapour, 
not ſo ſaline and volatile as the former, This l. 
quor diſſolves the ſalt that was coagulated before; 
and, if the water added was in ſufficient quantih, 
it will diſſolve the ſalt entirely; otherwiſe it will dif 
folve but a part thereof, and then it is certain that 
rhe liquor-is a volatile ſpirit as ſtrongly impregnated 
with ſalt as it can be. The reaſon why the 11qu0! 
that riſes firſt contains a great deal more volatik 
ſalt than the other, in ſo much that it coagulaie 
{et ani 
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and becomes ſolid, is becauſe the volatile ſalt riſes 
a diſtillation much more l hau. water. 

In whatever manner the volatile ſpirit or alt, be 
Jiſtilled from ſal ammoniac, by.means of a fixed 
alkali, we always find at the bottom of the retort, 
or cucurbite, when the operation is finiſhed, à new 
neutral ſalt compounded of the acid of, the (al am · 
moniac, and of the alkali uſed in the diſtillation. - 
If the ſalt of tartar be uſed, this new natural ſalt 
will be perfectly like that produced by combining 
this alkali with the acid of ſea- ſalt, to the point of 
ſaturation, The figure of the cry {tals of this falt, 
though much like that of the cryſtals of ſea · ſalt, 
is nevertheleſs a little different. However, this ſalt 
poſſeſſes the chief properties of ſea-ſalt.. It bears 
the name of ſal Febriſugum S ylvii, becauſe that phy: 
ſician attributed to it the virtue of curing inter- 
mitting fevers. But its title to this virtue is very 
doubtful, at leaſt in this country. 

If the 'falt of ſoda be uſed, inſtead of falt of tar” 
tar, to decompourid ſal ammoniac, a volatile ſp pirit 
and falt will in like manner be obtained; and Ins 
neutral ſalt left in the retort, after diſtillation, will 
be a true regenerated ſea-ſalt, perfectly like native 
ſea · ſalt; becauſe, as we have aid be fore, the ſalt 
of ſoda is of the ſame kind with the natural bl 
of ſea ſalt; and the inconſiderable differences o 
ſervable between che /al e febri ug n And fea-falt, cal 


be attributed only to ſuch as ay be folud berweett 


the alkaline baſes of thoſe two ee * 
5 1 
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rately, and expeditiouſly mixed together. Put i dat 
mixture immediately into a glaſs retort, fo lar and 
that half of it may remain empty. Apply there nen 
a capacious receiver, with a {mall hole in it to g and 
vent to the vapours, if needful. Let your retoti part 
ſtand in the furnace abòut a quarter of an hour oa 
without any fire under it. While it ſtands thus, he 
great quantity of inviſible vapours will riſe, con ton 
denſe into drops, and form a liquor in the receiver choſ 
Then put two or three live coals in your furnace vo v 
and gradually increaſe the fire till no more liquorMſtreat 
will rife, Now unlute your veſſels, taking all po: A 
ſible care to avoid the vapours, and quickly poi and 
the liquor out of the receiver into a bottle, which refle 
you muſt ſtop with a cryſtal ſtopple rubbed vi vor- 
emery, There will remain, at the bottom of the expe 
retort, a white maſs, confiſting of the lime em- be. 
ployed in the Uiſtillation, together with the acid of th 
the ſal ammoniac : this is called fxed ſal amm latile 
mac. | moni 
. | Wthe x 


OBSERVATIONS. 


In our Elements of the Theory, we explained how 
we imagine that lime and other ſuſtances, which, 
according to the table, have leſs affinity than vola- 
tile alkalis with acids, are nevertheleſs capable of 
decompounding ſal ammoniac, by uniting with Its 
acid, after expelling it from its baſis, which is a vo- 
latile alkali, To recapitulate our opinion in twv 
words: we conceive this to depend on the fixed. 
neſs of theſe ear hly and metallic additaments, which 
enables them to reſiſt the force of fire, and on the 
volatility of the baſis of ſal ammoniac, which 
proves a great diſadvantage to it when it comes '0 
ſtruggle, as it were, with thoſe fixed additaments, 
aided by a contidlerable degrce of heat, We fla 
only. obſerve, that, we are not ſingular in this op- 


nion, nor indeed did we deliver it as a new oy 
£2 that 


— 
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at ſeveral modern chymiſts concur with us therein, 
and particularly Mr. Baron, whom we have already 
mentioned more than once on the ſubject of Borax; 
and who, we think, was the firſt that ever took 
particular notice of it in print, viz. in his memoirs 
on Borax, communicated to the academy before 
the publication of our elements. For the explana- 
ton of this phenomenon, therefore, we refer to 
thoſe memoirs, which are actually publiſhed, and 
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he to what we have already ſaid on the ſubject in our 
mor ueatile above mentioned. 
pol Another phenomenon, which is equally ſingular 


and curious, furniſhes us with matter for ſeveral 


pour 8 : 
reflections, and gives us occaſion to relate, in few 


hich 


wih vords, the reſult of Mr. Duhamel's moſt ſagacious 
the experiments and ſpeculations tending to diſcover 
em. e cauſe thereof. The point under conſideration 
id ois the different forms and properties which the vo- 


mn latle alkali aſſumes, when ſeparated from ſal am- 


moniac by the means of a tixed alkali, and by 
the means of lime. We know that the former is 
always in a concrete form, unleſs the mixture, 
from which it is diſtilled, be abſolutely drenched 


how ich water; and that the latter, on the contrary, is 
nich, brays in a fluid form, and conſtantly liquid, what- 
vola erer method be taken to diitill it. 


Some chymiſts imagine that the volatile falt of 


le of : 
al ammoniac appears in a concrete form, only be- 


ith üs 


a vo- eauſe it ſtill contains ſome acid; whence they con- 


\ two elude, that the reaſon why no concrete volatile ſalt 
6 vcd? be obtained by the means of lime is, becauſe 
vhicl abſorbs all the acid of the ſal ammoniac ; which 


n the not the caſe, they ſay, wich fixed alkalis. Others 


chich pute the conſtant fluidity of the volatile ſpi. it of 
des o ammoniac, obtained with lime, to the particles 
nents f fire which they ſuppoſe communicated thereto 
h that ſubſtance. Mr Duhamel equally refutes 
5 opi- och theſe opinions, by proving from experiments 
one; hat fixed alkalis are capable of abſorbing as much 
chu Vor. III. Y acid 


Fi 
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acid as lime can, and even more; and that having 


been calcined as long, and with as violent a fire, ag 5 
lime, they muff maintain and communicate as ma. 10 
ny particles of fire; if indeed it be poſſible that the bl 
particles of fire ſhould actually be lodyed, and con- 4 
tinue impriſoned, in caleined ſubſtances, as theſe ute 
gentlemen ſuppoſęe. Yer. this is contrary to experi- i 
ence; ſeeing the volatile ſalt diſtilled by che means . 
of a fixed alkali, though ever fo long and ever ſo F : 
violently calcined, isgalways in a conerete form, and 1 * 
doth not reſemble the volatile ſpirit of fab ammoniac dae 
prepared with lime. 5 . 
In order to throw the neceſſary lights on this Kha 
point, Mr. Duhamel had recourſe to the only me- ** 
thod that can be depended on in natural philoſo- 1 
Phy ; namely, experiments. He accordingly made 4% 
ſeveral, of which theſe are the chief. 121 
Firſt, he diſtilled a volatile ſalt, by the means of be 
well deſiccated ſalt of tartar, and ſalt of ſoda ; and, vun 
urging the fire with great violence towards the end Wl... 
, of the operation; he thus obtained: a quantity of * 
volatile ſalt equal to, or even exceeding, that of 3 
the ſal ammoniac he uſed: whence he juſtly con- B, 
cluded, that, on this occaſion, the volatile ſalt car- * 
ried up and volatilized ſome of the fixed ſalt. | * 
Secondly, he found upon trial, that the volatile ine 
ſpirit obtained from ſal ammoniac, by the means of * 
lime, appears in the form of a liquor, only de- = 
cauſe it is mixed with ſome water which was con- W 
tained in the lime, Of this truth he had the fol- Ee 
lowing deciſive proof: having attempred to proper un 
a volatile ſpirit of ſal ammoniac. with lime, whic * 
had not been ſlaked, either in the air or by water, Fe 
he could not obtain any volatile ſpirit or, at leaſt, his « 
the quantity was ſo ſmall that it might be reckon · ha 
ed as nothing; and even that was wholly due 0 ere 
the moiſture which ſal ammaniac neceſſaril) — 4 
tains, together with that which lime imbibes fro einec 
the air, if ever ſo little expoſed thereto. akal 


From 


| 
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ug - from theſe two experiments Mr. Duhamel draws 3 
a3 Wl {hc following conſequences: viz. that the volatile 
12» 


{lt cannot be ſeparated from the fal aramoniac and 
ſublimed, without carrying along with it ſome of 
the additament which ſerves to extricate it; or, 


ele inſtead thereof, ſome other body with which it is 
* capable of uniting; that fixed alkalis have the pro- 
ns 


perty of being thus carried up by che volatile alka- 
i, and ſubliming with it: that the cafe is not the 
lame with lime, which therefore cannot, when a- 
bne, ſeparate and ſublime the volatile alkali of the 
ſill ammoniac; but becomes capable thereof when 
t hath imbibed any moiſture, which joins with the 
volatile ſalt, and riſes therewith in diſtillation. 
And hence it mult be concluded, that, ſeeing the 
rolatile ſalt carries up with it ſome of the fixed al- 
kali, by the means of which it is feparated, it will 


9 be in a concrete form; what it carries up along 
* vith it being dry and ſolid: whereas, when it is 
; of diſtilled with lime, it cannot but be liquid; ſeeing 


t muſt needs be diſſolved by the moiſture it gets 
from the lime, without which it would not riſe. 
But to what muſt we attribute theſe effects pro- 
duced by lime, ſo different from thoſe produced by 


a axed alkalis. Are they owing. to its quality of 
ar d 9 N 8 . * . 

« of line? or would it produce the fame, if it were on- 

ba ly a mere abſorbent earth? Mr. Duhamel hath an- 


lwered this queſtion by a third ſort of experiment. 
tle tried to decompound ſal ammoniac, and to ſe- 
parate its volatile alkali, by a pure abſorbent 


pare 5 1 l 

nich erth, without mixing any water with it, or calci- 
ner, ung it. my 

caſt. For this purpoſe he made 'uſe of chalk ; and 
ron · ts experiment ſucceeded. By means of this addi- 


« to WI event he decompounded ſal ammoniac, and by the 
experiment obtained the lights he wanted. The 
rom olatile alkali, being extricated by the dry but uncal- 
fined chalk, roſe in a concrete form, as with fixed 
alkalis; and in like manner carried up with it 
f ds ſome- 
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ſome of the earthly addi f. 
| | ly additament. The ſame 
| When calcined, and converted into lime, — 


— 


the very effect of lime on ſal ammoniac. It is there. 5 
fore from calcination alone that abſorbent earths - 
Þ derive the property of retaining obſtinately the vo- E wr 
. latile alkali, and preventing its ſublimation by refy- 3 
ung to riſe with it as fixed alkalis do. * 
Though theſe ingenious experiments evidently be p 
furniſh us with great lights, for diſcovering the * 
caule of the ſolidity or fluidity of the volatile alka- 275 
li, when ſeparated from ſal ammoniac by different 1 2 
additaments, as they fully determine feveral preli. 0 
minary queſtions immediately relating thereto ; yet ; 
they ſtill leave us, in ſome meaſure, at a loſs with dir 
regard to the chief point. For we do not pe * 
3 know why fixed Alkalis and abſorbent earths, 55 
which, in all chymical trials, ſhew that they have del 
certainly as much fixity as lime, are carried up by 1 
the volatfle alkali, while lime reſiſts, inſtead of ri, 75 
ſing with it as thoſe other ſubſtances do, obſtinate- l 5 
ly retains it, and even fixes it in ſome meaſure, ſꝗ gom 
that it is impoffible for it to ſublime, This queſtion me 
in my opinion, depends on the theory of lime; nol oily | 
can we hope to reſolve it, in its full extent, till we 0 
get a further inſight into the nature ot that ſinguiM#};« 
lar ſubſtance than we have at preſent. form 
On this ſubject, however, Mr. Duhamel hath of brdu 
fered ſome conjectures founded on the known pro hy i 
perties of lime, and ſupported by experiments de 
« Lime, ſays he, is an earth freed by calcination from 
« from almoſt all its humidity, almoſt. all its acid don 
« and all the Tat it contained; whether that fa volat 
« came from ſome animal parts, as is the calc o line 
« thoſe ſtones which conſiſt of thells ; or whetbe ll M 
« jt were a bituminous fat, as may happen to b cond 
„ the caſe with ſome others : this ſubſtance ier 
e withal acrid and ſiery; it is very greedy of moi coul 
« ſture, and imbibes it when expoſed thereto. ec 
« 


abſorbs acids, and retains them ſtrongly 7 
| A (6 a 


PRACTICE OF CHYMISTRY. 


« };ſtly, it unites with fat matters, and therewith 
« makes a kind of ſoap.” | 
All theſe properties ate veriſie 
and therefore Mr. Duhamel thinks he hath a right 
to ſay, that lime acts not only on the acid of ſal 
zmmoniac, but alſo on the fatty matter which al- 
ways accompanies volatile alkalis, and is eſſential to 
their nature, and therefore it decompounds them 
Of this Mr. Duhamel gives the following convin- 
proof, founded on experiment. He took ſome 
tolatile fpirit diſtilled with lime, and abſtracted it 
ſereral times from a freſh parcel of quick time. - 
The quantity of the ſpirit dimitithed ſenſibly every 
time; and the lime was at laſt ſo: replete. with fat, 
that the vitriolic acid, when poured thereon, be- 
tame very ſulphureous; and moreover, when cal- 
cned in a crucible, it emitted 
ſmell of burnt greaſc. 
Indeed*fixed alkalis are al 
and retaining fat matters; but not near fo. ſtrongly 
#5 lime: becauſe thefe ſalts are never entirely freed - 
from that which they contain originally; whereas 
ime ſeems much poorer, and 
oily matter. | 
On theſe priaci 


by experiments: 


a very Percept 
LEN WEL. 16 ni „i ide 
o capable of abſorbing 


abſolutely void of any 


ples Mr. Duhamel reſotvedto try 
If he could not obtain a volatile alkali in a concrete 
form, by diſtilling the volatile ſpirit from linie, 
brought nearly to the condition of a fixed alkali, 
by imbibing a portion of fat matter. With this 
vew he diftilled a great quantity of volatile ſpirit 
from a little lime, and actually obtained a ſmall por- 
tion of volatile ſalt; becauſe the gteat quantity of 
ſolatile ſpirit had, in ſome meaſure, fa 
ime with fat matter. it r 
Mr. Duhamel tried alſo to bring lime 
condition of a pure abſorbent earth, to gdecalcine it, 
t F may uſe the term, in order to try whether he 
this means make it produce the ſame 
poſe he lixivia 


turated the 


dack to the 


eould not by 
fect as chalk. For th ted ſome 


* 7 r 
ö * — =_ N - 
- * hd! - = 


——— 
—ů— -+ 
— 


—— — 22 — — Tr —ua_— 
” - 4. 
_ CR 2 


_ - — 
— — 
= 
— oy - 
2 
3 — 
— bs 
— — - — 


— 


— = 
_ 


— 
————— — moom 
= —— 

—— * 


— ñ — 


—8 — ̃ . ˙ubd — —  — 


258 ELEMENTS OF THE 


lime four months ſucceſſively, pouring every day 
freſh water on it, and removing that of the preced.- 
ing day, together with the cryſtalline cruſt which 
always formed on it; and, after leaving this lime 
two years in the {hade, he applied it to ſal ammo. 
niac. It produced a moderate quantity of volatile 
jalt, which was very tranſparent, and ſeemed to be 
=* cryſtallized in cubes. Thus we ſee lime rendered 
very like chalk. Yet it was pretty acrid on the 
tongue, and the volatile ſalt, obtained by its means, 
was more diſpoſed to run into a liquid than that ſe. 
parated by chalk : which ſhews, that this lime (till 
retained ſome part of its former character, and that 
its transformation was not complete. 
Jo conclude what relates to the volatile alkali of 
ſal ammoniac, it only remains that we ſay a word or 
two of that portion of the earthy or ſaline addita- 
ment, which, though fixed in its nature, ſublimes 
nevertheleſs with the volatile alkali, and gives it a 
concrete form. 8 

Mr. Duhamel, who, in every ſubject that he 
handles, omits nothing worthy of attention, made 
ſeveral other experiments, with a view to diſcover 
whether or no the ſalt of tartar, and the chalk, car- 
ried up by the volatile alkali, be truly volatilized; 
and whether or no there be ſuch a ſtrict union con- 
tracted, between the urinous ſalt, and theſe fixed 
ſubſtances, that the whole reſults in what is called 
a concrete volatile ſalt; or if thoſe fixed ſubſtances 
be united but ſuperficially with the” urinous falt, 
which only carries them up along with itſelf in 
ſublimation, as fal ammoniac carries up ſeveral very 
fixed metallic matters 17 

The reſult of the experiments made by Mr. Du- 
hamel for this purpoſe is, that the fixed ſubſtances 
carried up by the volatile alkali of the ſal ammoniac 
are actually volatilized ; that they make, as it were, 
one whole with it; and are ſo cloſely combined 


therewith, that almoſt all the moſt efficacious means 
| ; # 


| ** . = 


' PRACTICE! OF: CHYMISTRY. 259 


day of ſeparating fixed from volatile matters are unſuc- 
ed-Ceſsful with regard thereto. Nothing, for inſtance, 
ich is fitter to ſeparate x volatile ſubſtance from a fixed 
me one, than io mixſthe compound with a great quan- 
no- Wl tity of water, and to diſtill the Whole, with ſuch a 
tile degree of heat as (ball be exactiy ſufficient to elevate 


the volatile part. In this manner Mr. Duhamel 


red Wl treated volatile alkalis replete with fixed ſalt, and 
the WW with chalk : but though he applied no more than 
ans, the gentleſt degree of heat; nay, expoſed his mix- 
ſe · ¶ ure to the air only, fearing leſt he ſnould make the 


heat too ſtrung it he uſed fire; yet the fixed part, 
which the volatile ſalt had carried up with it, con- 
inued ſtill united there with; ſo that the whole pai- 


i of WM {:d over in diſtillation, or was diſſipated by evapo- 
d or ration, without leaving any thing fixed at the bot- 
lita - tom of the veſſel. RI Or 6g = 


He alſo juſtly looked on acids as an effectual 
means of procuring the ſeparation, or decompoſi- * 
tion, he was in queſt of. We know that, with the 
volatile alkali, they form ammoniacal ſalts, which, 


1ade Wl though they are not fo light as the volatile alkali, 
over Wl ſublime nevertheleſs *' with a moderate heat; and 
car-Wſ that, on the contrary, the ſame acids, with fixed 
:ed ; akalis, or abſorbent earths, form neutral ſalts, 
con- ¶ which reſiſt the violence of fire. On this principle 
ixed Wl Mr. Duhamel poured acids, to the point of ſamra- 
alled ion, upon volatile alkalis containing much fixed 
nces Wh alkali, or chalk. But this experiment ſucceeded 
ſalt, no better than the foregoing ; for the mixture, be- 
f in ing put to diftill. ſublimed wholly. in ſal ammoniac. 
very Wl lndeed a little fixed matter was left at the bottom 
of the retort; but the quantity thereof was too 
Du- mall to merit notice. ede r TER 1 5 
inces I At laſt, the only way Mr, Duhamel could think 
2niac of, for ſeparating, from a concrete volatile alkali; 
rere, Wi che fixed parts which that ſalt had rendered volatile, 
ned Vas to expoſe it to the air, covered with a piece- of 


gauze only; but in its dry ſtate, without diſſolving 
\ Meds oe BEM "x Lon 
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it in water. The volatile urinous ſalt was by this 
means diſſipated; having deſerted the fixed part, 
which remained at the bottom of the baſon, and, 
being expoſed to the fire, retained its fixed nature. 
But t took more than a year to effect this ſepara. 
tion; nor are we ſure that it was complete; for it 
is not certain that all the fixed part was left behind, 
and that ſome of it was not diſſipated with the vo- 
laatile urinous ſalt. 

This volatilization, this kind of metamorphoſis 
of a fixed alkali and an abſorbent earth into a vo- 
latile alkali, 15 a very curious phenomenon, and 
deſerves to be conſidered by the beſt chymiſts. 

We thall finiſh our obſervations on the decom- 
poſition of fal ammoniac by lime, with ſome reflec. 
tions on the nature of the caput mortuum that re- 
mains after this diſtillation. 

This refiduum is only lime impregnated, but 
not ſaturated, with the acid of fea falt. If the 
diſtillation be urged- at laſt with a violent fire, the 
caput mortuum will be found formed into a maſs, 
ſeeming to have been half-melted. This matter is 
a kind of phoſphorus, and emits light in the dark, 
when ſtruck with any hard body. Mr. Homberg 
was the firft who diſcovered it to have this proper- 
ty. Having caleined, and melted together in a cru- 
cible, one part of fal ammoniac and two parts of 
lime, with a deſign to fix that ſalt, he obſerved the 
maſs remaining after the fuſion to have the property 
juſt mentioned. ee, e: 122 

Lime, thus impregnated with the acid of fal am- 
moniac, is very improperly called by the name of 
fixed ſal ammoniac. this compound attracts the 
moiſture of the air, and even runs wholly into 2 
liquid, if it be impregnated with much acid, It hath 
almoſt all the properties of fixed alkalis. This 
kquid is called oi of lime, for the fame reaſon that 
deliquated ſalt of tartar is called oi of tartar. 
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Puatile Alkalis cambined with Oily matters. A volatile 
Cily Aromatic Salt, 


PULVERIZE and mix together equal parts of al 
ammoniac and Talt of tartar : put the mixture 
iuto a glaſs or ſtone cucurbit : pour on it good ſpi- 
rit of wine, till it riſe half an inch above the matter. 
Mix the whole with a wooden fpatula ; apply a head 
and a receiver, and diſtill in a ſand bath, gently 
heated, for two or three hours. A volatife ſalt 
vill riſe into the head; and then the ſpirit of wine 
will diſtill into the receiver, carrying with it a por- 
tion of the volatile ſalt. 

When nothing more will come over, let your 
reſſels cool; then unlute them, ſeparate the volatile 
alt, and weigh it directly. Return it into a plaſs 
cucurbit, and for every ounce thereof add a dram 
and a half of effential oil, drawn from one or more 
lorts of aromatic plants. Stir the whole with a 
wooden ſpatula, that the eſſence may incorporate 
thoroughly with the volatile ſalt. Cover the cucur- 
bit with a head, fit on a receiver, and, having lut- 
ed it exactly, diſtill! in a ſand- bath, as before, with 
a very gentle heat. All the volatile falt will riſe, 
and ſtick to the head. Let the fire go out, and, 
hen the veſſels are cooled, take your ſalt out of 
the head, It will have an odour compounded of 
Its own proper ſmell, and the ſmell of the eſſence 
with which it is combined. This is an aromatic oily. 
jait, Put it into a bottle ſtopped cloſe with a cryſtal 
topple, 
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OBSERVATIONS. 


The defign of this operation is to incorporate 
and unite an oil with a volatile alkali, Spirit of 
wine is added in the diſtillation of the volatile ſalt, 
intended for this purpoſe, in order to prepare it for 
receiving the oil, and combining more eafly there. 
with. This ſalt hath the property, as was ſhewnin 
the preceding operation, to carry up with it part of 
the ſubſtances with which it is diſtilled On this 


occaſion therefore, it is impregnated with a little of WI 
the ſpirit of wine; and this ſpirit, which contains H vith * 
in itſelf an oily matter, and is the folvent of oils, red 
cannot fail to facilitate the union of the oil with theme. 
volatile ſalt, as it ſerves for a medium between them, for th 
Yet it muſt not be confidered as a neceflary one, ait 
A volatile ſalt, ſublimed with ſalt of tartar alone, ok 
would alſo very readily take up any oil with which Un 
it ſhould be diſtilled, . We have ſeen, that volatile T ne 
alkalis are originally impregnated with much oil, * 
which is radically diſſolved in them; and conſe- * 
quently they have a great affinity with that ſub: CE 
8 So that if we diſtill them with ſpirit of al 
wine, at the beginning of this operation, we do it aſs 
not out of any neceflity, but only with a view to" * 
accelerate or facilitate the intended union. 14. 
In this diſtillation the volatile alkali always riſes A 
firſt, and before the ſpirit of wine; which proves Bi. = 
that it is much more volatile, though it be more vi 
ponderous than the ſpirit 3 wp an 
If the ſpirit of wine uſed in this diſtillation be unh 
very aqueous. it will diflolve the ſalt as it comes v 
over, and will reduce it into a ſpirit : but if, 00 the dick 
contrary, it be well dephlegmated, the volatile al- par 
kali will remain in a concrete form, and will not Bi: if 
be diflolved in this firſt diſtillation. „ Whit th 
If you defire to have the volatile ſalt entirely dis- s flu 


ſolved in the ſpirit of wine, though highly de- 
„ phlegmated, 
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phlegmated,' it muſt be repeatedly diftilled a great 
number of times with the ſame ſpirit of wine: for, 
though the ſmall quantity of ſpirit of wine, with 
which it unites in the firſt diſtillation, be not capa- 
ble of reducing it into a liquid, yet, as it takes up 
more and more every time it 1s diftilled, it diffoives 
at laſt, and then with the ſpirit of wine forms a 
fuid that appears perfectly homogeneous, The 
volatile alkali is now rendered conſiderably milder 
by the union thus contracted, and is accordingly 
called the dulcificd volatile ſpirit of fal ammoniac. - 

When well dephlegmated ſpirit of wine is mixed 
with a volatile ſpirit of ſal ammoniac, perfectly fa- 
tured with volatile ſalt, theſe two liquors together 
immediately form a white opaque coagulum. But 
for this purpoſe you muſt not uſe a volatile fpirit 
ne iſtilled with lime; for then the experiment will 
not ſucceed, | | 
This coagulum does not ſeem to be the effect of 
tile n intimate union between the two ſubſtances mix- 
ed together, like that which reſults from the union 
of a fixed alkali with an oil. It hath juſt now been 
hewn, that ſpirit of wine and a volatile alkali do 
not readily unite together. I believe the effect ra- 
ther depends on this, that ſpirit of wine hath a 
to! Preater affinity than the volatile ſalt with water; 
and therefore the ſpirit, which ought to be perfect- 
ies dephlegmated, attracts the water wherein the 
e olatile ſalt was diſſolved, which thereupon recovers 
ts concrete form; and being at that time mixed 
vüh the ſpirit of wine, it keeps that ſpirit locked 
among its parts, and hinders it from appearing 
"th its natural fluidity. 

What confirms this notion is, that the coagulum, 
Which at firſt ſeems to make but one whole, ſoon 
ſeparates into two parts, whereof one, which is ſo- 
id, and nothing but the volatile ſalt concreted, lies 
it the bottom of the veſſel; and the other, which 
$ uid, cannot be miſtaken for any thing but the 

. ſpirit 
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ſpirit of wine, which, being diſengaged from the 
particles of ſalt, recovers the form of a liquid, and, 

being the lighteſt, floats over the ſalt. Yet theſe 
two ſubſtances, though now very diſtinct from each 
other, are not ſo pure as before they were mixed 
together. The ſpirit of wine hath diſſolved a little 
of the volatile ſalt; and, on the other hand, the 
volatile ſalt retains a little of the ſpirit of wine. The 
may indeed be perfectly united and blended with 
each other, by the method above delivered ; that 
is, by being frequently diſtilled and cohobated to. 
gether, till they form one mixt; but then that mixt 
will be in a liquid form. | 

The firſt time this mixture is diſtilled, a great 
deal of volatile ſalt riſes firſt, which is very fit to 
_ unite with an eſſential oil, and fo to become a vo- 
latile oily aromatic ſalt. 
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© unfuſible or unvitrifiable — 

abſorbent — 
calcinable aud uncalcinable 

Eggs analyzed Tr 

Elaſtieity of air — 

Elements of Bodies: — 

Elixirs — ili. 

Emetic Tartar i. 126; ii. 144. 157, iii. 

Wine lu: 22, 144, 

Empyreumatic Oils i. 

Emulſion; vegetable — i. 139, ii. 

5 Animal | 5 iii. 187, 

Enamel . —— 7 

N Blae * 

En Veneris. © —— ili. 

Epſom Salt | — | i 

Eſſential Oils, ſee Oils. | 

Eſſential Salts —— 1. 17/. l. 

of Vinegar | | TIP 
of Wine; © EO, 
EY: of TR — iii. 

Expreſſed Juices, of Plants ooh gal BY 

of Animals _— bags 

Eipfeſſed Oils — 1, 136, ii. 223, 

Extracts — i. 138, 142, i. 
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I. — e 

ralſification of Eſſential Oils — ü. 4 
Fat, Animal — i. 142, iii. 216 
Fat Oils by expreſſion i. 136, ii. 223 
by decoction — ii. 257 
attenuated —_— ii. 236 

Fat Lute — | i. 198 
Febrifage of Sylvius — iii. 249 
Ferment, or Yeſt in. 80 
Fermentation —V—— ſ— . 1, 110 
Vinous or Spirituous i, 111. iii. 70, 79 

"ka | iii. 81 

Acetous i. 111, WY iii. 153, 157 
Putrefactive 441 in, 180 

Fetid or empyreumatic Oils | 1, 108 
Fire, element of | — i. 
how applied — i. 180 
naked — 1. 179 
Fire- place, of a Furnace — i. 180 
Fixed Nitre — 2 18 
Sulphur of Antimony - — 1 35. I 148 
Sal Ammoniac —— 1, 260 
„ — il 219 
Fleſh analyzed — 1 lit, 210 
Flints — * 38 
Flowers — 3 1. 193 
of Antimony — i, 83. i. 172 

of Regulus of Antimony ii. 173 

of Sulphur — 1, 26 

of Zine — bs 94. 1, 189 

of Benzoin - iii. 56 

of Sal Ammoniac iii. 246 

* Martial , — ibid. 

Fluor, of an O re — - 147 
aqueous of a Salt — 180 
Fluxes — 7 17 ag ll. 27 
Foliated Salt of Tartar — iii. 167 
Forge — i. 890 
Forged Iron — i. 64 
Fulpuration i in cupelling — 11. 30. 
Fulminatian of Nitre — i. 30 


Fur RACES 
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Furnaces their Conſtruction i. 180 
Reverberating —— —— 5 i. 184 
Melting — i. 18 
Cupelling cell e 
Lamp-heat — ve 1. 166 
Forge heat — bY i. 189 

Fornace-Calamine — — li. 18) 

Glaſs | | — 4 

of Lead — 72, ii. 99 

of Antimony — i. 25 ii. 150 

of Biſmuth — i. 92, ii. 178 
of Zinc — if Il. 190 
Glauber's Salt — 1. 36, 226, 28; 
Gold Ss 30, 149, ji. 1 
refined by Cementation | ii. 50 
mimitated 54, ii. 196 

Solden Sulphur of Antimony *. li. 134, 156 

Grain, in Salt petre working ii. 245 

Gravelle, or Gravellèe — iii. 128 

Green Precipitate —— {3,188 

Pitriol — i. 66, 148 

Uo 8 ii. 78 
Guaiacum Wood analyzed * 7 25 
Gums * — 107 
I analyzed = - ni. 74 

Sum Reſins 45 20 iii. 75 

Gypſum KK: — 1. 225. U, 248 

Head of an 1 WW * 

. Blind-head — FF. ; i. 173 
Heart - burn 11. 194 
Heat, reverberated, melting, forging lamp-heat, Kc. 
| 1, 179 

Hepar Sulphuris' Pre ee 208 

Hoffman's hong Mineral Liquor nn. 106 

Honey analyzed . - Hi, 69 

Hops | RS i | 111, 79 

ley Oil of Vitriol eee NG 

Pilernal Stone - i. 53, ii. 47 


e 
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infuſion — e | Ht, or 
Ink, ſympathetie —— ii. 180 
Iron N i. 63, 152, U, 67 
- red2ſhire and cold-ſhire — 1. 20 
pig- iron made malleable — ii. 69 
converted into. Steel — i. 64, 1. 13 
Juices by HO of Plants i. 136, ii. 220, iii. 68 
of Animals es 3.008 
Kermes Mineral — 1. 91, ii. 151 
Killed Mercury "_ — ü. 115 
Laboratory, of a Furnace — i. 189 
Lac Calcis — 4, 131 
Sulphuris | — 1. 29 
Lapis infernalis- — 1.5 3, it, 47 
Calaminaris — i. 94, 157. ii. 187 
purified — ii. 193 
Lead | — i. 71, 153. ü. 89 
White — b 123, tl. 175 
Lees of Wine — ili. 125, 127 
Libavius, his ſmoking 1 — i. 81, ii. 89 
Lime, Lime ſtone —— 1. 38, iii. 131 
Naked in the air — :--* 1 
Lime-water — i. 38, iii. 131, 134 
Liqueſeent Salts i. 23 
Litharge — i. 71, ii. 100 
Liver of Sulphur — — i. 28, 97 
of Antimon —— i. 89, ii. 144 
of Arſenic — i. 99 


Luna cornea — 


171 _ i. 34. ii. 48, 49 
17 Lunar Cryſtals — n  - 
194 Lutes — — 1. 197. 198 
&c. & £30 en, 1 M. „ e 195 5450 es 
179 Maceration of Plants — ü. 264 
28 Magiſtery — 1. 29% 48 
106 of Sulphur „ a Seren . i. 29 
69 of Biſmuth 0 1. 179 
79 of Coral, Pearl, Crab s- eyes, Kc. iii, 170 
of Lead | e 
228 Ma gneſia — 3 | 1249 
Male, Malting, Malt-liquor — ii. 78, 86 


Manna 


Marcaſites 2 — ; 1; £34 Ti, 14 


Matched Wines — . 
Materia perlata — 1, 86, 89, 148 
Matraſs _ — i. 172 
Mereur x —— 1. 77 154, li. 106 
| . revivified from Cinabar  . A i. 82 
obtained from Lead ii. 103, 105 
Mercur ius præcipitatus per fe — i. 78, ii 111 
dulcis i. 81, ii. 125 
vite — ä — 1, 86, ii. 166 
Mercurial Earth — i. 33, 46 
Metals 3 1, 49 
perfect and imperfect — i. 47, 49 
Metallic ſubſtances - —— 14. 45 
Milk 1, 143, ii. 234, ili. 186 
Minerals —— i. 144 
Minium i. 71 
Moiſt way of parting Metals —— i. 56 
Mortar - e 
Mother - water — 1, 248 
Muffe — 1. 193 
Muſt — I, 81 
Muſtard - ſced analyzed — I, 33 

N 
Neck of the Alembic — i. 171 
Neutral Salts — i. 20 
having Lime for their baſis 1. 24 
Arſenical — i. 97, ii. 213 
5 of Vinegar with abſorbent Earths i. 123 
Noſe of the Alembic — 1. 171 
Nitre — i. 29, 242 
its baſis | — 1 
fixed or alkalizated i. 30, 240, il. 216 
quadrangular i. 36, 290 
Nitrous Salts with an earthy baſis — i. 30 
with Lead — ii. 104 
with Mercury — 11, 118 

7 O 
Object of CLym'dry — i. 1 
wr 
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Oils, in general — | * 101 
Mineral — 105 
Vegetable — 1. 106 
Animal —— i. 109 
Fetid, or Empyreumatic — i. 108 
Fat, by expreſſion — i. 136, ii. 223 
by decoction ll. 257 


Eſſential by expreſſion — ii. 226 
5 by diſtillation — ii. 259, wu. 31 


per deſcenſum — ii. 267 

rectified — iii. 2 

falſified — in. 5 

Oils fired by Acids _ ii. 6 
Oil of Vitriol — i. 24 
Icy — i. 24, 230 

0il-varniſh — i. 116 
Oil of Tartar per Jiligutum — i. 125 
of Lime — ui. 251 
of Salt — i. 289 
of Mercury — ii. 113 

of Amber, Volatile — iii. 61 

of Eggs, by expreſſion — iii. 218, 220 

of myrrh jor deliquium — iii. 220 
Ores — 1 
Orpiment — 1 i. 100, 157, it, 202 
Panacea of Mercury — i. 82, ii. 128 
Pancreatic Juice — 1. 144 
Parting Proceſs, in the humid way i. 56, ü. 39 
in the dry way — ii. 52 

Pearly matter _ i. 86, 89, ii. 148 
pelican — 1. 173 
benny-weight — 1. 74 
Petroleum — i. 10g 
Philoſophic Wool — i. 94 
Fpirit of Vitriol — u. 167 

Phlogiſton * 


50 
Phoſphorus of Urine, i. 34, 103, 104, 264, iü. 33, 43 
Homberg's \ >> iii. 260 


1 Iron Tg . 6 > 
Maler 5 * 


. 


Pluiubu n 


ii. 22 
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Plum bum korneum 


Point of Saturation | —— FI = 
Pompholis | l — A 
Potential cautery _ i. 48 
Powder - blue 1 U, 205 
Precipitant —— i. 8) 
Precipitation — i. 28, 48 
Precipitate of Sulphur | _ 5 
| of Gold, purple — ii. 8) 
. Red — 1, 80, 11, 119 
Green — 1 0 

Vellow — i. 81 

White — ii. 119 
Precipitated 4qua Fortis — * © IG 
Prince's Metal —ͤͤ— i. 942 1, 196 
Principles of Bodies —— i. 2 


Principle of Odour — 


| 
ö 


ii. 254» 261 


Proof of Spirit of Wine — il. 84 
Pulvis Algarath — 11 166 
Purification of Nitre — i. 247 
of Spirit of Nitre — 1. 259 

of Spirit of Salt — i. 285 

"i of the Sedative Salt —— 1, 298 
of Silver by Nitre — ii. 36 

Pyrites | — I, I45, 213 
Yellow . — i. 147 
White — 1. 148, 137 
Copper - coloured — i. 149 
Quadrangular Nitre by — i. 36, 290 
Quartation 8 — i. 57 , ii. 2 
Quartz — 1. 147 
uick lime — „ 
Quick: ſilver, /ce Mercury, : 
Rabel's Water — in. 98 
Rape, of Grapes —— 111. 155 
Rarefaction of Air —— 1.3 
Rectification of Oils 1, 108, 1.1 
of Volatile Alkalis — 1, 133 


eeiged . of Wine — i. 113 
| 2 Reducing! 
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Reducing, a Metal 
Redueing Fluxes 
Refining Gold and Silver 


— i. 46 
i. 62 


i. hh 73, 88, ii. 56 


Nitrous _ 


Vitriolic, or Glauber's Secret ibid. 
Catharticum Amarum ==» i. 262 
De Duobus —— | i. 36, 258 


Febrifugum Sylvit — i. 36, ili. 249, 251 
| a 2 ; Selb 


Refined - Salt-petre — 1. 
Refractory Earth — i. 39 
Al — i. 71 
Refrigeratory — I, 171 
Regenerated Tartar 3. 12 135» lit, 168 
Regiſters of a Furnace — 1. 181 
Regulus I | i. 146 
| of Antimony i. $3, 155, 1. 131 
pure, or per /e — _ 1,90 
| with Metals ii. 16, 134 
of Arſenic — 1, 96, U. 209 
of Cobalt — , 158, 11. 204 
Reſins — I, 107, iii. 55 
Reſuſeitation of Metals — i. 46 
Retort — 1. 174 
FEngliſh — 1.175 
Tubulated 3 — i. 176 
Revivify a Metal : — i. 46 
Roaſting of an Ore — 1. 145 
Rochelle Salt — 11, 138 
Roſin | — 1 i. $9 
Ruby of Arſenic — ii. 202 
Runnet — p iii. 190 
Ruſt of Copper 5 — i. 60 
Saccharine Juices of Plants analyzed iii. 73 
Saffrons of Mars —— i. 65. 68, ii. 76, 77 
Saignette's Salt —— i. 126, ii. 136 
Saline Subſtances, ia general — i. 14 
Saliva — i. 144 
dal Ammoniac — i. 131, iii. 243 
Native _—_—— It, 245 
with Vinegar _ lit. 241 


i. 131, iii, 241, 247 
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Quieting or Sedative 


of Vinegar with abſorbent Farce. 122 
Nitrous with abſorbent Earths 2 


Sylvius's Febrifuge 
TLachenius's 
Samech of Paracelſus 


of Soda, or maritime Plants i. 126, 141, 11. 137 


of Urine, which ths Phoſphorus i. 279 


with Lead — It, 104 
with Mercury — ii. 118 
from Excrement — iii. 223 


Salts, Urinous Volatile — i. 130 
Ammoniacal — i. 131, ili. 240 
Eſſential | i. 137, ii. 220 

| Glauber's, Artificial! — 1, 36, 282 

= . a — 1, 226 

Saignette's — i. 126, ili. 136 


Sal Gem — I, 61 Sed 
Miirabile — i. 26 ele 
Pol [ychreſtum * i. 253 Sen 

Salſum — i. 17, 20 Ser 
Saturni —— by 123, I, 175, 116 
i Sedativum —— i. 37, iii. 142 Wl Sil 
Salt of Amber, Volatile — I, 61, 63 
of Benzoin, Volatile —— iii. 39 Wil Sil 
of Colcothar —— i. 232 Slal 
Common, or Sea · ſalt — i. 35, 261 il 9 
Epſom — i. 262 San 
of Lime — | i. 41 Soa 
Petre — i. 30, 242, 243 


— — i. 37. 291 


of Pearl, Coral, Crab's- eyes, &c. iii. 170 
of Rochelle — i. 126, iii. 136 Sol 
of Tartar — i. 123 


Salts, Neutral — i. 20 ; 
with Lime for their bafis +-- i. 43 Sp 
o ' with Arſenic 97, Th 213 


--- 1, 36, iii. 248, 249 
i. 141, iii. 43 
—— 111. 93 


Sand- bath — 1, 178 f 

Saturation — — i. 20 Spi 

Scoria | == * 1. 146 Spit 

Scorifiers — 1. 177 Spi 
— La ii. 23 


Scorification with lead 


Spi. 
Sedativ 


Smalt 


Soap 
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Sedative Salt I. 37, 291 
Selenites — . 26, ii. 248 
Semi-metals — i. 47, 83 
Serum of Milk ni. 186 
of Blood - iii. 203 
Silver I, 52, 59, 149: ii. 4. 22, 43 
Cauſtic. 1.0 
gilver rendered very pure ii. 48 
Slaked Lime 1. 40 


1 76, 205, 205 


Smoking liquor of Libavius 1, 81 


i. 104, ii. 243 


liquid — ll, 249 

Starkey's iii. 23 
* Metallic. ii. 253 

common uſed in Medicine ii. 250 
Soluble Tartar = — 1, 126, iii. 142 


Siritus Reclor of Plants 


chalybeated it, 288, 143 


Soot of Wood, —— it, 49 
of Cows dung yields Sal Ammoniac ni. 242 
Spirit of Vitriol | 1. 24, 237 
8 Philoſophic * 1, 167 
Sweet — ili · 106 

Volatile of Sulphur i, 26, li, 85 

of Nitre | - i 
Smoking i. 325 255, ü. 119 

Sweet or dulcified i. 119, ii. 110 

purified — 1 

Bezoartic i. 85, ii. 178 

ol Salt ; — „ 

| Smoking 8 ibid. 
Sweet or dulcified i, 120, iii. 116 
concentrated — i. 289 

of Wine — i. 113, iii. 83 
Alcoholized * i. 115 
dephlegmated- Ui, 83, 87 

of 3 . =_ 

Spirit Varniſh - i. 115 
dpirituous Fermentation i. 111. it, 76 
Spirit, Volatile, Urinous 130 


i. 140, ii. 1 --4 
Spout 


1 
s. 4 te _ 
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P60 of the Alembic 3 b e 
Steel ore — 1 
Stibiated, or Emetic Tartar 1. 126, Wi, 190 
Stum 4 Mo. 
Sublimate, Corroſive i. 81, 1 1, 120 
„„ ii. 82, ü. 211 

Sugar N 1, 73 
r & 183, W, 174 
Sulp hur Mineral N 
extracted from the nd e. "a8 
Native ie e 
fagͤitioqus — i. 239, ii, 242 
of Antimony, golden i. go, ü. 133 
3 fixed J 
Sweat „ -« Yatllc38s. Uh 
Sweet Sublimate ** | i 8, i 125 
Tachenius g Salt cen L 242. ü. 43 
Tale eo 14s 245 
Tartar ain BBB Ie 327, Wl, 80, 125. 236 

| Emetic i FF 126, iii. 150 
Regenerated i. 122, iii. 167, 168 
Soluble i. 126, iii. 130 
Tartarized i. 126, ih. 137 
Stibiated i. 126, WL. 150 
VPitriolated 117642 »- Db 
Tartarized Spirit of Wine i, 115 
Tempering of Steel a i, 64; fi. 74 
Terra damnata 1, 140 
Foliata Tartari i. 125, 425» Lil, 70 

i. 177 


Fr * 153, Il, 80 


Tagure, of Salt of * 


of Mars with Tartar 
of Copper 

"EM Vegetable 

Tin-glaſs „ 

Tin- plates 

Tombac 

Tauch- * 

ee 


7 


i. 139. ii. 228 


iii. 88 


- + itt. 142 
iii. 171 
ili. 118, 121 
42 1 92 

1. 70 

1, 94 

i, 54 


Turbith 


3" 


1 dz * 


5 Furbith'Mintrat © a 
76 Steel . SIG 
Turpentine 0 4 — | 
FF! 


Urine . — 35 — 1, 
Urinous ſpirit and falt FR — 1; 
vapour. bach — — | 6 
Varniſh — (He Ire. 
Vegetable ſalt — 1. 126, RJ; 
Verdegris — — i. 123. fil. 
diſtilled — et - 
Vermillion — — pies; a+; 
Vinegar — — 18 L 120. iii. 137. 10 
diſtille!l!— — 111i. 
5145 concentrated — T ii. 157. 10 
i. 43 analyz et ñvñ in. 16 
- 225 Vinous fermentation — i. 111. ul, 76, 81 
ö 236 Vitriol, blue i. 61, 1. 214. 215. ii. 65 
150 Green — i. 66, 148, 215, 225 
, 168 White — i. 95. 225. 1, 197 
. 130 extracted from the pyrites i. 211 
1 of Lead — ii. 103 


. 150 NVitriolated tartar — 1, 26. 227, 257, 260 


, 2271 NVitriolic acid | 1. 24 
Well concentrated — -1, 236 
ii. 74 MV olatile ſpirit of ſulphur — 1.77 
; 140 urinaus ſpirit and falt i. 130. iii. 249 
1, 70 Spirit of ſal ammoniac N I, 281 
. 177 oily aromatic ſalt ii. 264 
ii. 80 W & 
11. 88 WV ater — 3 5 4 
i. 142. hard — 3" — 5 248 | 
i. 174 MW ater-bath — i. 178 
8, 121 Waters, odoriferous —TʃÆ⁴vCa ii. 254 
192 diſtilled — 1 ii. 29 
i, 70 Var from plants by decoction ü. 257. ili. 68 
i. 94 hey 1 n in. 187 
analyzed — iii. 198 
Thite arſenic N oh | i. 96 
N White 


92 


oo. „ iii. 175. 178 
A „ i. 3: ü. 197 
P Precipitate — 


. 
” 


' White paint for ladies — __— ii. 179- 


| White of an egg + analyzed — iii. 218 
1 Wines — c 17 112, Ui. 76, 86 
8 matched | — uw, 8 


concentrated ——— ii. x60 
þ | Wine-lees , | — „„ m. 86 
2 Wool, philoſophie 2 1. 94 


' Yelk of an e analyzed — 
Yellow aqua fo rate — 
| arſenic — — 
8 precipitate p — cc | 1. 81 

Yeſt, or ferment — — . 80 


Zine — a i. 89, 156, ü. 186 


* . . on 
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5 purified —— li. 195 
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